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METHODS OF ISOLATION AND CHARACTERIZATION OF 
PLANT PHENOLICS AND TRITERPENOIDS 
EXTRACTION AND PURIFICATION 
EXTRACTION j Ideally, fresh plant tissues should be used for 
phytochemical analysis and the material should be plunged 
into boiling alcohol within minutes of its collection. 
Alternatively, plants can also be dried under controlled 
conditions, i.e. without using high temperatures, preferably 
in a good air draft. Investigation for flavonoids, terpenoids 
alkaloids and quinones etc. have been successfully done on 
dried plant tissues of many years back. 
The classical chemical procedure for obtaining 
organic constituents from dried plant tissue such as heart-
wood, dried seeds, root, leaf etc. is to continuously extract 
powdered material in a Soxahlet apparatus with a range of 
solvents. Generally terpenoids, carotenoids and highly 
methylated phenolics come in petrol, benzene and chloroform, 
while more polar conpounds like flavonoids, xanthones and 
glycosides etc. come in ethylacetate, acetone and ethanol. 
However, same compounds may be recovered in different solvent. 
PURIFICATION : The separation and purification of plant 
constituents is mainly carried out using one or other, or a 
combination of three chromatographic techniques • paper 
chromatography, thin layer chromatography and gas liquid 
chromatogr'aphy. Beside these column chromatography is also 
best approach for separating a particular class of plant 
conpounds. 
The thin layer chromatography (TLC) is most popular, 
versatile, sensitive and speedy technique. Versatility is 
due to the fact that a number of different adsorbents such 
as silica gel, polyamide, cellulose and alumina etc. are 
used for chromatography. The sensitivity of TLC is such 
that separations on less than jjg amounts of material can 
be achieved, if necessary. Finally the greater speed of 
TLC is due to the more conpact nature of the adsorbent when 
spread on plate and an advantage when working with liable 
coirpounds. A wider range of solvents have been applied to 
TLC and there is more latitude in the exact proportions of 
different solvents used in a solvent system. It is possible 
to standardize conditions for accurate measurement of Rf 
in TLC, 
Detection of conpounds on TLC plate is normally carried 
out by spraying, by observing the plate under UV lanp or 
by nacked eye. 
One more advantage is that plate can also be 
sprayed with cone, H„SO., a useful detection reagent for 
steroids and lipids, preparative TLC is carried out using 
thick (upto 1 mm) layers of adsorbent. Manufactured plates 
are available for this. Separated constituents are recovered 
by scraping off the adsorbent at the appropriate places on 
the developed plate, eluting the powder with a solvent such 
as ether, acetone and finally centrifuging to remove 
the adsorbent, 
(a) TLC OF FLAVONOIDS : For the detection and purification 
of flavonoids and biflavonoids, TLC is preferably used. 
Silica gel is mostly used as adsorbent on glass plates 
while other adsorbent like cellulose, polyamide etc, are 
also used, When silica gel is used the solvents which are 
best for biflavonolds are benzene : pyridine j formic acid 
(36x9x5) , toluene i ethyl formate ; formic acid (5:4:1), 
toluene: pyridine: acetic acid (10:1:1), For other adsor-
bents like polyamide and cellulose solvent mixtures such 
2 
as chloroform: methanol: butanol (9:4:2) , 10% acetic acid 
in chloroform, 45% ethylacetate in benzene, and benzene: 
petroleum (b,p, 100»140 )x butanone: methanol (60:27:7:7)^. 
(b) TLC OF TRITERPENOIDS : All types of triterpenoid are 
separated mainly by TLC and GLC. TLC is practically always 
carried out on silica gel, Argentative TLC (on plates of 
silica gel treated with AgN03) is enployed for separating 
triterpenoids. More than fifty detection reagents have 
3 
been listed in recent review of Lisboa (1969) for triter-
penoid and steroids. For the TLC of these, the most 
popular is probably the Carr-irice reagent, i.e. 20% 
antimony chloride in chloroform. I lates are sprayed with 
a mixture of 1 ml cone. HjSO., 20 ml acetic anhydride and 
50 ml chloroform and then heated a t 85-90 for 15 minutes, 
a range of colours are formed. TLC is a l so car r ied out on 
s i l i c a ge l , in solvents such as hexanej e t h y l a c e t a t e (1 :1 ) , 
hexane:acetone,benzene t e t h y l a c e t a t e , petrol jchloroform^ 
e t c . Some t r l t e r p e n e mixtures are not r e a d i l y separated by 
Such procedures.ex_ and jB)- amyrin, for example, wi l l only 
4 
separate well if chromatographed in n-butarjol-2K NH.OH ( I j l ) . 
S i m i l a r i l y b e t u l i n i c , o l eano l i c and u r s o l i c acids requi re 
spec ia l Solvents , such as petroleum (b .p . 100-130°)jdichloro-
4 
ethylene: a c e t i c acid (50:50:0,7) and pet roleum:ethyl formates 
formic acid (93:7 j0 .7)^ . 
METHODS OF IDENTIFICATION 
In identifying a plant constituent, its homogeneity 
must be chacked carefully before hand, i.e. it should travel 
as a single spot in several TLC systems, once it has been 
isolated and purified, it is necessary first to determine 
the class of cortpound and then to find out which particular 
substance it is within that class. The class of compound 
is usually clear from its response to colour tests, its 
solubility and Rf properties and its UV spectral characteris-
tics. Complete identification within the class depend on 
measuring other properties such as m.p,, Rf. etc, and then 
comparing these data with those in the literature. However, 
equally informative data on a plant substance are its 
spectral characteristics,These include ultraviolet (UV) , 
infra-red ( IR) , nuclear naqnatlc resonance (KMR) anci mass 
(FJS) spectral ireasurements. Direct compar is ion with aijthentic 
sample, if available, should be carried out as Llna] confir-
mation. It >i new coi%!Oun(] is jueyenl, all tlic -ibovc data 
should be sufficient to characterize it. 
ULTRAVIOLET SPECTROSCOPY ; UV spectroscopy has becotre a 
major technique for the structure elucidation of phenolic 
and other compounds for two main reasons. The first is 
that only a small amount of pure material is required. Often 
a single spot on a paper chromatogram will yield sufficient 
conpound for several UV spectra. The second reason is that 
the amount of structural information gained from a UV 
spectrum is considerably enhanced by the use of specific 
reagents which react with one or more functional groups. 
INFRA'-RED SPECTROSCOPY ; IK Spectroscopy is a reliable 
method for assigning the functional groups by their charac-
teristic vibration frequancies. in spite of this IR 
spectroscopy is most frequently used in phytochemical 
studies as a finger printing device, for corrparing a 
compound with authentic compounds. The complexity of the 
IR spectrum lends itself particularly well to this purpose 
and such comparisons are very important in the complete 
identification of many types of plant coni^tituents. 
6 
APPLICATION OF IR FOR THE IDENTIFICATION OF FL/WONOIDS 
The IR Spectrum of flavanone shows the carbonyl 
absorption at 1680 cm" , the standard value'" for aromatic 
ketones. The shift of the carbonyl band to 1520 err' in 5-OH 
flavanones is largely due to electron donating tendency of 
ortho/hydroxyl group, coupled with chelation. The IR spectrum 
of flavone shows the carbonyl band at 1660 cnT owing to 
conjugation with the olefinlc double bond. Introduction of 
a hydroxyl at 5 position does not alter the band position 
appreciably. Luteolin and apigenin show the carbonyl band 
at 1655 and 1660 cn-r , respectively. The IR spectra of 
alkylated flavonoids give son:e indication of the presence 
or absence of gen: dimethyl group and epoxide linkage. 
APPLICATION OF IR FOR THE IDENTIFICATION OF TKHILNl:;^  
In IR spectrum of pentacyclic triterpenes, bands are 
observed due to the hydroxy groups, carbonyl groups, C=C 
and methyl etc. For hydroxy group bands are observed at 
3380 cm" , It has been observed in high resolution spectral 
measurements, that axial secondary hydroxyl groups exhibit 
a somewhat higher OH streching frequency in triterpenoids 
and in substituted cyclohexanols than do their equatorial 
eplmers. In pentacyclic triterpenes carbonyl bands appear 
at 1706-1712 cm" , while in conjugated aldehydes and ketones 
at 1689-1696 and 1663-1565 cm" . Bands due to methyl groups 
appear at 1417-1433 en" in different tetracyclic triter-
penes having ketonic group at various positions while in 
pentacyclic triterpenes these bands are observed in range 
of 1413-14 20 cm" , All these bands are shown in , —trum 
taken in CCl , 
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NUCLEAR MAGNETIC RESONAKCE SFECTROSCCIY OF PHENOLIC COMPOUNDS 
On the basis of H lUAR studies of silyl derivatives'^, 
double irradiation technique , solvent induced shift 
studies , lanthanide induced shift studies"'-'^ '•'••^ , nuclear 
over-houser effect , and C-KKR spectroscopy^^, it has 
been made possible to elucidate the structure of variety of 
phenolic compound. 
The chemical shifts of the protons of ring A and B 
of flavonolds appear independent of each, other but are, no 
doubt, affected by the nature of ring C^ Bg I) . 
The peak arising from ring A, in most tlavonoids, 
appear upfield from the other peaks and are easily recog-
nized. The remaining peaks in tb.ti arorratic region tell 
pattern of oxygen substitution of ring B and also aitord 
the nature of ring C. The process of establish,ing sequence 
of groups in molecule, even on highi resolution I! r'M-'., 
frequently failed because it is possible to find a descrete 
multiplet from one group of protons. Spin decoupling 
often helps to overcome this difficulty and with the help 
of double irradiation technique it has been made possible 
to assign each and every proton in the biflavonoids. 
Some useful Informations may aliso be had by conparison 
of H NMR spectra of biflavonoids with those of corresponding 
monomers. Comparison of spectra of methyl and ac&tyl deri-
\'atives of a biflavonoid with those of biflavonoids of trie 
same series as well as of other series where one rronoflavo-
ncid unit is similarily constituted, is very useful in 
assigning the protons and locating methoxyl groups. The 
problem of interflavonoid linkage has been successfully 
solved by following two techniques, 
(a) The solvent induced shift studies of methoxy resonance. 
(b) The lanthanide induced shift studies. 
Benzene induced shifts of aromatic m.ethoxy groups "•'• are 
a useful aid in the elucidation of the structures of various 
classes of natural products, 
17 1 
Wilson et al while measuring the HNMR spectra first 
in CDCl_ and then in C^H^ have observed that size of the 
benzene induced shift (A ) of certain methoxy signals was 
to some extent indicative of the position of the methoxy 
group on the flavone nucleus. Methoxy group at C-5, C-7, C-2'# 
C-4' exhibit large positive values (A = cf CDCl - (5 ^ '5^6' 0*5-0.8 
ppm) in the absence of OMe or OP-I substituents ortho to these 
groups. In contrast, OMe group at C-3 or those flanked by 
two ortho oMe functions (or one ortho OH and one ortho 
OMe function) show small positive or negative values. An 
oMe at C-5 suffers a drastic algebric decrease in solvent 
shift upon the introduction of an oKe at C-fc. 
ID 
The benzene induced solvent shif t /^ (CL CI /C^H^) I 
of c e r t a i n methoxy groups in flavones are apprecidbly 
enhanced by the addi t ion of small quan t i t y (3% v/v] of 
t r i f lu ' o roace t i c acid (TFA) to the so lu t ion of fldvone in 
benzene. 
The lanthanide s h i f t , reagent^ ' •'• (LSR) have been 
extens ive ly u-'^ ed for the s t r u c t u r a l and conformational 
s tud ies of organxc na tu ra l p roducts . 
The tnos.t commonly used lanthanide reagents are t r i -
. c h e l a t e s of lanthanide ions with dlketones^ 2, 2, 6, 6 - t e t r a -
methylheptane-3,5-dione (dipivaloylmethane) and 1 ,1 ,1 ,2 ,2 ,3 ,3 -
heptaf luoro-7 , 7-dimethyl octane-4, 5-dione. T^^'pical s h i f t 
reagents are t r i s - (d ip iva loylmethanto) europium and t r i s -
1, 1, 1, 2, 2, 3, 3-heptaf luoro-7 , 7-dimethyl-octane-4r6~dianato 
europium., the name of which are normally abbreviated to 
Eu(dpm) - and Eu(fod) . 
The h: NMR Spect ra l data of some r ep resen ta t ive 
phenol ic compounds r e l a t e d to the phytocons t i tuents discussed 
in the t h e s i s are given in table 1-4. 
Table - 1 
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1 25 
H NMR d a t a of amento f l.avone h e x a i n e t h y l e t h e r 
MeO 
' " _ i i i 
OMe 
A s s i g n e d P o s i t i o n Chemical s h i f t s of p r o t o n s (d s c a l e ) 
H - 6 ' 
H - 2 ' 
H - 5 ' 
H - 3 " \ 5 - ' 
H-6* 
H - 3 , 3 " 
H-8 
H-6 
OMe-5, S** 
OMe-7, 7" 
OMe-4•, 4 " • 
7 .90 ( d , d , J «9 H^J^=3 Hz 
7 . 8 4 ( d , J » 3 Hz) 
7 . 4 0 ( d , J = 9 Hz) 
7 . 1 2 ( d , J » 9 Hz) 
6 .76Cd, J = 9 Hz) 
6 . 6 2 ( 5 ) 
6 . 5 8 ( s ) , 6 . 5 2 ( s ) 
6 . 4 8 ( s ) 
6 . 3 4 ( d , J s3Hz) 
4 . 0 6 - 3 . 9 2 (&, 3H each) 
3 . 8 8 - 3 , 7 2 ( s , 3H each) 
3 . 7 5 - 3 . 7 3 ( s , 3H each ) 
s =e S i n g l e t , d » d o u b l e t , s p e c t r u m r u n i n CDCl a t 60 MC, 
TMS as I n t e r n a l s t a n d a r d . 
12 
Table - 2 
^NMR data of cupressuflavone hexamethyl ether 
N3' 
26 
OMe 'o ^^9' ^ ^^ 
Assigned position Chemical shifts of protons (d scale) 
H-2', 6', 2*\ 6-' 
H-3', 5', a***, 5"' 
H-6, e", 3, 3* 
OMe-5,5'« 
OMe-7,7«« 
OMe-4',4'«' 
7.30 (d, J = 9 Hz) 
6.77 (d, J = 9 Hz) 
6.57-6.59 (S, 2H each) 
4.12 (s, 6H) 
3.86 (S^6H) 
3.77 (s, 6H) 
s = s i n g l e t , d = doublet, spectrum run in CDCl at 60 /JC, 
TMS as i n t e r n a l s tandard. 
Table - 3 
H NMR data of agathisflavone hexamethyl ether 
Meo 
^:^-^5' 
OMe 
Fig. IV 
13 
Assigned position Chemical shift of protons (d scale) 
H-2',6' 
H-2**, e*' 
H-3', 5* 
H - 8 
H-3, B" 
OMe-S" 
OMe-7, T" 
OMe - 4*, 4'»* 
OMe-5 
7,88 (d, J a 9Hz) 
7.37 (d, J » 9 Hz) 
7,01 (d, J » 9 Hz) 
6.91 (S) 
6,78 (d,J = 9Hz) 
6,53-6,51 (s, IH each) 
4.05 (s, 3H) 
3.88 - 3.85 (s, 3H each) 
3.78-3.76 (s, 3H each) 
3.59 (s, 3H) 
? «s singlet, d = doublet, spectrum run in CDC1_ at 60MC., 
TMS as internal standard. 
Table - 4 14 
Hll*iR-data of t o m e n t o l i d e -A (VA) ^ and 4-ph«nyl coumarin (VB) ^? 
Fig. 
Assigned position Chemical shift of protons (5 scale) 
(VA) a, a' 
b 
c 
e 
e' 
f 
g 
h 
(VB) C5-OH 
C.-Phenyl group 
C3-H 
HC » CH, 
Ha 
.CH2 
He 
2 X CH, 
Hb 
Hd 
1.49, 1.52 (^  3H, each) 
0.71 (d, J • 6 Hz, 3H) 
1.00 (d, J = 6, 3H) 
5.58 (d, J = 10, IH) 
6.78 (d, J = 10, IH). 
2.18 (m, IH) 
3.78 (m, IH) 
5.85 (£, IH) 
12.8 (S, IH) 
7.33 (br^, 5H) 
5.97 (S, IH) 
5. 25 (t, J = 7 Hz, IH) 
4.25 (m, J^6, llHz, IH) 
3.36 (d, J = 7 Hz,2H) 
2.6 (m, Jr^e, 11 Hz, IH) 
1.85, 1.68 (br, 5, 6H, 3H each) 
1.55 (d, J = 6Hz, 3H) 
1. 20 (d, J = 6 Hz 3H) 
s = singlet, d = doublet, m = multilet, spectrum run in 
CDCI3 at 60 MC, T^ 4S as internal standard. 
15 
NMR of t r l t e r p e n e s j 
In the H NMR of t r i t e r p e n o i d s , i t i s p o s s i b l e to 
assign the s igna l s for v iny l i c , a l l y l i c or a l coho l i c protons 
as they appear f a i r l y down: f i e ld compared to methylene or 
methyl p ro tons . Modification of s u b s t i t u e n t s in t r i t e r p e n e s 
i s accompanied by systematic changes in tne NMR chemical 
s h i f t of methyl groups. This i s i l l u s t r a t e d in Table-5 for 
olean-12-enes. 29,30 3 0 ^ ...-29 
2k 23 
F i g . VI 
T a b l e - 5 
Chemica l s h i f t s of Me p r o t o n s of o l e a n - l 2 enes (F ig . VI) ^^ ' - ' ^ 
S u b s t i t u e n t s 23-Me 24-Me 25-M2 26-Me 27-Me 28-Me 29-Me 30-Me 
none 0 . 8 8 0 . 8 4 0 . 9 4 0 . 9 8 1.15 0 . 8 4 0 . 8 8 0 . 8 8 
29 
3 p OH 0 . 9 9 0 . 8 0 0 . 9 5 1 .01 1.15 0 . 8 5 0 . 8 8 0 . 8 8 
30 
3p OH 0 . 9 9 0 , 7 9 0 . 9 4 0 . 9 7 1 .13 0 . 8 3 0 . 8 7 0 , 8 7 
The H-NMR and C NMR of some t r i t e r p e n e s r e l a t e d t o 
t h o s e d i s c u s s e d i n t h e t h e s i s a r e g i v e n i n T a b l e 6 t o 9 . 
I n t a b l e - 7 , i t c a n b e n o t e d t h a t t h e s i g n a l f o r H-3 a p p e a r s 
a s s i n g l e t a t d 3 . 4 4 when 3tr h y d r o x y g r o u p i s p r e s e n t as i n 
16 
l anos t a 7,9(11), 24- t r ien-3a , 15a -dihydroxy-26-oic acid 
(ganodermic acid J . VJU A), while in i t s 3p OH isomer, 
the lanos ta -7 , 9(11) , 24- t r iene-3P , 15 a -dihydroxy-26-oic 
acid (ganodermic acid J-^y^^^^ B) , H-3 appears as double 
doublet at d.3,06. 
Table -6 
H^ NMR of friedeLan -3p , 28 d io l (Fig . XII) 
CHgOH 
3? 
Fig. VII 
Assignment Chemical Shift 
•^.e 
2Me 
2Me 
Me 
CHOH 
CH OH 
0.85 (S, 3H) 
0.96 (s, 6H) 
1.06 (s, 6H) 
1,10 (s, 3H) 
2.58 (m, IH) 
3.60 (brs, 2H) 
s sr singlet, br = broad, m = multiplet, spectrum run in 
CDCl at 60 MHz; TMS as internal standard. 
17 
Table - 7 
1 33 
•^H NMR data of ganodermic acid Ja( VIII-A) & ganodermic 
acid Jb(Vin- B) 33 
30 29 Fig. VIII 
Assignment of H Chemical shift 
( Yi;i A) 
Chemical shift 
( VITT B) 
3 
7 
11 
15 
18 
19 
21 
24 
27 
28 
29 
30 
22 
3.44 s 
5.81 m 
5.30d(J=5.7 Hz) 
4.26 dd(J=5.7, 
9.6 Hz) 
0.59 s 
0.96 s 
0.88 d(J=6.5 Hz) 
6.83 t(J=:7 Hz) 
1.79 s 
0.92 s 
0.90 s 
0.95 s 
3.06 dd(J = 6.3,9.2 Hz) 
5.71 d (J = 6Hz) 
5.15 d(J = 5.6 Hz) 
4.09 dd (J = 5,9,9.6 Hz) 
0.46 s 
0,83 s 
0.76 d(J = 6.5 Hz) 
6.64 t(J = 7. 1 Hz) 
1.67 s 
0.78 s 
0.72 s 
0.83 s 
Overlapped with other signals. 
s ss singlet, d = doublet m = multiplet, spectrum run in 
CDCl^ at 400 MHz, scale. Internal standard TMS, 
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Tab le - 8 
^ C-NKR d a t a f o r sendmoronic ac id ( IX ) 32 
HO-
00 H 
Fig. IX 
Carbon atom Chemical shift Carbon atom Chemical shift 
'8 
'10 
'11 
'12 
'13 
;i4 
'15 
30.4(t) 
36.1(t) 
98.0(s) 
35.6(s) 
49.8(d) 
19.9(t) 
32.5(t) 
39.7(s) 
46.0(d) 
40.7(s) 
22.3(t) 
26.6(t) 
41.8(d) 
42.5(s) 
29.8 (t) 
'16 
'17 
'18 
'19 
[20 
'21 
;22 
'23 
'24 
'25 
'26 
'27 
'28 
'29 
'30 
34.1(t) 
48.4(s) 
138.6.(s) 
132.0(d) 
32.3(s) 
34.1(t) 
34.l(t) 
27.3(q) 
19. 4 (q) 
67.8(t) 
I6.8(q) 
14.9(q) 
179.0(s) 
30. 7(q) 
29. 4(q) 
s = singlet d = doublet, t = triplet. quartet spectrum 
run in CDCl^ at 270 MHz; TMS as internal standard. 
Table - 9 
13 
1 -J 3 4 
•^ •'c-NMR da t a f o r damtnaranediol ( X ) 
Fig- X 
Carbon atom 
S 
s 
s 
=4 
s 
=6 
=7 
=8 
=9 
So 
=11 
=12 
=13 
=14 
=15 
Chemical shift 
39.0 
27.3 
78.8 
39.0 
55.8 
18.3 
35.3 
40.4 
50.6 
37.1 
21.4 
25.3 
42.2 
50.0 
31.1 
Carbon atom 
=16 
=17 
=18 
=19 
= 20 
=21 
= 22 
=23 
=24 
= 25 
= 26 
=27 
=28 
=29 
= 30 
Chemical shift 
27.5 
49.5 
16.2 
15.5 
75.8 
23.5 
41.8 
22. 3 
124.7 
131.4 
25.7 
17.7 
28.0 
15.4 
16.4 
Spectrum run in CDCl-,d scale. 
TMS as internal reference. 
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MASS SPECTROMETRY 
Electron impact mass spectrometry serves as a valuable 
aid in determining the structure of natural products, espe-
cially when only small quantities of compounds are available. 
It has been applied successfully to all classes of natural 
products. 
MASS__SPECTR0METRY.J3£- FLAVONOJDa » 
Mass spectrometry has been eirployed successfully 
to flavonoid aglycones and their trimethyl silylated or 
37 permethylated derivatives. Most flavonoid aglycones 
yield intense peak for the molecular ion (M"*") which is often 
the base peak. In addition to molecular ion, flavonoid 
aglycones usually afford major peaks for [M-H]"*" and, when 
methoxylated, [ M-CH_] , The cleavage of intact A- and B-
rlng fragments provide useful clues for the Identification 
of flavonoids. Two common fragmentation modes of flavonoids 
are shown in fig.l , Pathway-I corresponds to a retro-Diels-
Alder cleavage. In fig,xi the fragments arising due to A-ring 
are designated as A , A ..., and that of B-ring as B ,B ,,, 
etc. 
I t has been shown from some of the i n i t i a l s tud ies on 
38 flavones by mass spectrometry t h a t the s u b s t i t u t i o n in the 
A-ring can be detected by examining the m/z value for the 
A fragment and t h a t of B«ring from the nv/z values for the 
21 
B-r lng fragments (eg. B1"J . F lavones wi th four or more hydroxyl 
or methoxyl groups g ive only weak fragments d e r i v e d v i a the 
39 p r imary r e t r o - D i e l s - A l d e r r e a c t i o n , (pa thway-1 ) . 
The mass s p e c t r a of b i f l a v o n o i d s of b i p h e n y l type as 
w e l l as b ipheny l e t h e r type have been measured mos t ly on 
23 41-48 t h e i r pe rme thy l a t ed d e r i v a t i v e s ' . The two s k e l e t o n s of 
C-C l inked b i f l a v o n o i d s , g e n e r a l l y fol low t h e f r agr ren ta t ion 
p a t t e r n of monoflavonoids g i v i n g s i m i l a r A- and B- r i ng 
f r agment s . In a d d i t i o n , molecu la r Ion M"*" * and ions such as 
[M-H]"^, [M-CH ]^"**, [M-aCH^] and K"*"*" or [^/z] "*" a r e commonly 
observed in 0- and C- l i nked b i f l a v o n o i d s (Tab le -10 ) .The 
0- l inked b i f l a v o n o i d s tend t o undergo f u r t h e r f r agmenta t ion 
( r e t r o - D l e l s - A l d e r r e a c t i o n ) t o form usua l A- and B-r ing 
f ragments . The f r agmenta t ion p a t t e r n of some of t h e b i f l a v o n o i d s 
r e l a t e d t o t h o s e described in t h e t h e s i s a re g iven in f ig .x i I -XV. 
22 
Table - 10 
Sorr.e common MS fragments from C l i n k e d bif lavonolds 
(S t ruc tures of the fragments are given in fIg.xii-xv ) 
F r a g m e n t 
i o n s 
M+' 
[M- l ] "" 
[M-151 + 
[M-aoJ"*" * 
[ M - 4 6 ] * ' 
\ ' * 
V 
V 
V 
M + V M - 3 1 1 
Amentof1avone 
h e x a m e t h y l 
e ther(XMI ) 
622 
621 
607 
59 2 
576 
245 
132 
135 
180 
311 
(100) 
(31) 
(33) 
(8) 
(10) 
(5) 
(3) 
(16) 
(3) 
(5) 
C u p r e s s u f l a v o n e 
h e x a m e t h y l 
e t h e r ( xii ) 
622 
621 
607 
59 2 
576 
245 
132 
135 
-
311 
(100) 
(38) 
(8) 
(18) 
(4) 
(11) 
(14) 
(26) 
(14) 
A g a t h i o f l a v o n e 
h e x a m e t h y l 
e t h e r ( Xi^ ' ) 
622 (90) 
621 (17) 
607 (59) 
592 (40) 
-
245 (22) 
-
135 (65) 
-
311 (100) 
23 
FLAVONES 
pathway-I 
w i t h H* t r a n s f e r 
A 
[A,*HJ* 
5H ^ 
pathway-II 
J" 
Pathway-I 
^ 
n= 
4^^ c, 
1 
+/or HC=C 
Al- ia ,* 
\K 
8 , 
FLAVANONES 
Pathway-I 
with K* transfer ° 
I 
[*'•"] ^ 
Pathway-I 
1 
n" 
H 
\C=CH 
0 3 . R=H 
Fig, XI : Diagnostic mass spectral fragmentation pathways 
for flavones and flavanones. 
Z-t 
£M-.6]]* 576(it) 
P^-lJ 621 (38) 
[ M - I S ] 607(8) 
•CHo 
[M-30] 592(18) 
Pathway-I 
Fathway-Ii 
• • . 
~1 
13,** 132 (la) 
CH, 
sl^  
OCHg osc 
^ -
B 2^  135(26) 
, • • • Ai ^ 2i»5(Jl) 
appears at m/z 245) (490"^ "^  
Fl9 . XII . ^ fragments f.cm cupressuflavona p e ^ e t h y l ether^^ 
25 
HC=C- / B V0CH3 
Pathway-1 (2x) 
[ M - I ] * 621(31) < - ^ 
[M- IS ] 607(33) ^-^"3 
-CH3 
|74-30]^ 592(8) 
M/Z 311 
J 
"J'Pathway-I 
CHjd -OCH3 
V ; 180(3) 
M ; 622(100) 
Pathway-3^ 
Pa thway- I I 
J 
HCHc/c yocHa .^^// \ 
-CH3 B| ^ 132(30) 
02 ,'35 (16) 
[w-tfe] , 576 00) 
F i g , XI I I : P o s s i b l e s t r u c t u r e s f o r MS fragments from 
amentoflavone permethyl e t h e r 2 3 
26 
•o.c-Qhc 
M/z 621 ^ 
M/z 135 (65) 
OCH3 J±l£lh^ M/2 607(59) 
M-30 
-> I^Z 592 
^ n 
n' 
CH30 0CH1 
0CH3 
'Vz , 311 (100) 
++ 
OCH3 0 
• V z 2i,5 (22 
(622) "^"^  may appear a t w/z 311 (490) •••"*• appears a t m/z 245 
^ i g . XIV: MS data for a g a t h i s f l a v o n e permethyl ether"^^ 
iC-^Q.H 27 
B4 , 107 (18) 
^ 0 
2 6 3 ( 7 ) 
- H 
M / 612 ( 59) 
P a t h w a y - i 
~^ 
CH30 
C H 3 0 > ^ ; j ; \ ^ o 
. P a t h w a y - I 
S ^ ^ ^ - ^ OH 0 
3 
CHc 
[^I*B]]** 
B*-
OCH, ^"30x^^:;^=\^0 
OH 
t^']\ 167(7) 
2S4 (5) '»'»6 (100) 
F i g . XV , KS d a t a f o r r r . o r e lo f l avone p e r r n e t h y l e t h e r ^ ^ 
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MAgq SPECTROMETRY OF TRITEPENES , 
In triterpens, the prlncifal fragmentations are 
associated with nuclear unsaturation and, in spite of the 
rather high melting points, molecular ion peaks are observed 
49 in virtually all triterpenes. 
Members of the cc - and ^  - amyrin class are in general 
not readily distinguished by mass spectrometry, since they 
exhibit the Identical principal fragmentation process - a 
retro - Diels - Alder reaction involving the /^^^ ~ double 
bond, A wide variety of substituents can be introduced with--
49 
out affecting this characteristic mode of fragmentation. 
Even additional double bonds, such as a Zi bond do not affect 
this process as shown in Fig,xvi-XVII • 
M" M/z 512 
Fig.X^X; Mode of fragmentation of methyloleanolate-3-acetate 
AcO 
—1+* 
M/Z 260 ^ ' '- M/'z 201 
F i g . XVII » Mode of f ragir .enta t ion of iS -dehydro o l e a n o l a t e 
23 
In contrast to amyrins, the reverse situation is 
encountered in members of taraxerol group, as deiTionstrated 
with the mass fragmentation of teraxerone in fig. xvril . In 
this series, the reverse Diels-Alder fragmentation leads to 
an ion {m/z 300) in which ring A, B and C are,retained. 
M M/z 425 
l^^l/z 285 
M/z '•10 
Fig,xvIlX^3jor fragment ions of t e raxerone . M/z 20i» 
Thus i t i s not only poss ib le to decide the major sub-c lass 
of a t r i t e r p e n e , but the presence of a given s u b s t i t u e n t 
in the r ings A & B or D and E. Information about^ a s u b s t i -
tuen t can a lso be derived from the occurrence of hydrogen 
t r a n s f e r s acconpanying the t y p i c a l f ragmentat ions. For 
example, the p r i n c i p a l fragmentation of l5-kei:ones of the 
amyrin s e r i e s , such as 15-oxoerythroidiol d i a c e t a t e , does 
not y ie ld the expected ion m/z 290 derived from the usual 
12 re t ro -Die l s -Alder process involving the ^ -double bond 
but an ion of mass nv/z 291 ( F i g , xi30 
30 
HJOAC 
rather 
than 
H2OAC 
> < 
CHJOAC 
M / Z 290 
F i g . x i X Exanple of hydrogen t r a n s f e r 
The t e t r a c y c l i c t r i t e r p e n e s of dammarene t y p e 
normal ly g ive fragment ions due t o l o s s of s i d e cha in a t 
33 C-17 in a d d i t i o n t o molecular ion peak ( F i g . x x ) 
MA '•^O M/Z W9 
P i g , XX. t Major fragment ions of 
(A) Ganodermlc acid Ja 
(B) Ganodermlc acid J b 
M/z 311 IB) Rr r - ^ H 
!aigI?!giailS3©SEi 
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The genus Rhus belongs to the fainlly Anacardiaceae, 
which consists of 73 genera comprising about 600 species. 
Chemical constituents of Rhus 
The compound most frequently isolated in the genus 
Rhus are terpenoids^'^, urushiols'^"'^^'•^^'•^'*'•'•^'"^^^ flavo-
noids,^'^^'^^~^^ flavonoid glycosids^'^'^^ and miscellaneous^'*'^^ 
compound. 
Terpenoids 
Geraniol (I) 
Terpineol (II) 
Linalool (III) 
p-menthadien-7ol (IV) 
5 -cadinene (V) 
Y -cadinene (VI) 
Humulene (VII) 
Caryophyllen (VIII) 
Fhytol (IX) 
a-muurolene 
a - t r ans -p - bergamotene 
Torreyol 
^-Sitosterol (X) 
a- Amyrin (xl) 
p-Amyrin (XII) 
R. tvphina' 
R. typhina' 
J R . typhina^ 
R, typhina^ 
R, typhina^ 
2 
R. typhina 
2 
R, typhina 
R. typhina"^ 
2 R, typhina 
2 E. typhina 
2 R. typhina 
2 R, typhina 
R. typhina 
R, typhina 
3 
R, typhina 
36 
CHgOH OH 
( I ) ( I I ) ( H I ) ( IV ) 
( V ) ( V I ) ( VII ) 
( V I I I ) 
( I X ) 
H20H 
c < •Me 
Me 
HO- ( X ) HO' ( X I ) 
37 
Semlmoronlc acid (XIII) R. semialata 
simple phenols 
UrushiolsCmixture of alkenyl-
catechols) 
Cardanol 
m-Tridecenyl phenol (XlVa) 
m-pentadecenyl phenol(XlVb) 
Tr idecyl phenol 
Cardol (Mixture of alkenyl phenol) 
(+)- Gallocatechol 
Polyphenols -
Pyrogel lol 
Pyrocataechol 
Hydroxyquinone 
Phloroglucinol 
7 ,8 ,9 ,10,12,14,19 
R.vern ic i fe ra 
15 R. 
R. 
R. 
R. 
R. 
^ ' 
R. 
R. 
R. 
R. 
R. 
R. 
toxicodendron 
16,17, 
rad icans 
rad icans 
typhina 
2 typhina 
typhi in a 
17 
radicans 
*.• 21 aromatica 
* J V, 1 8 t r ichocarpa 
4. • V, 1 8 t r ichocarpa 
serr.ialata 
• . 18 c o r i a r i a 
Flavonoids 
5Hydroxy-4*,7-dimethoxy. 
flavone (XV) 
Myricetin (XVIa) 
R. undulata 22 
24 
^* i^tf^cea , R.per t i 
*i 25 ^ ?3 
f lora , R.mysurensis 30 R,glabra / R . s l i c i -
fo l i a26 , R.co^?S^Ps34 
( X I I ) 
•Me 
HO-' 
38 
C02H 
{ x n i ) 
OH 
Meo 
(XIV a) RrTndecenyl 
(XlVb) RrPentadecenyl 
( X V j 
rv. 
)H "/» 
OH 0 
(XVia) R,rR2rR3zR^:0H ( XVie)RjiOMe.R2:H,R3 tR r^OH 
(XVIb)R,:R3:0Me,R2rR^0H (XVIf )R,:R3:0H,R2:Rif:OMe 
( XVIC) R, : R 3 : R ^ 0 H , R 2 : H ( Xvig ) R,:OMe, Rg^RjrR^^OH 
{XVId )R,:R3r0Mc,R2=H,Rj^r0H ( XVI h) R, -_R^ = 0H,R2,:R :^H 
,OMc 
(XVII) 
MeO 
( XVJii ) (XIX ) 
39 
7, 4 l D i - 0 - I I l e t h y l -
m y r i c e t i n (XVIb) 
O u e r c e t l n ( x V I c ) 
Ombuin (XVId) 
Rhamne t i n (XVIe) 
S y r i n g e t i n (XVIf) 
Europe t i n (XVIg) 
K a e m f e r o l (XVlh) 
29 9Ci 
R . a r o m a t i c a > R . t y p h i n a 
3 0 31 
R . c o p a l l i n a , R^ambigua 
jR, c h i n e n s i s R . w a l l i c h I 
R. l a n c e a 
24 25 
R.lancea /R.^erviflora 
23 27 R . m y s u r e n s i s 
R. c h i n e n s i s ^ ^ * ^ - ^ 
2 6 R. s l i c i f d l i a 
29 12 
R, t v p h i n a R . g u c c i d a n e a 
29 R . a r o m a t i c a , 
R. s e m i a l a t a , 
R. w a l l i c h i , ^ ' ^^ 
34 
R, c o r i a r i a " 
R. s l i c i t o l i a 26 
R, salicifolia 
S» salicifolia 
R» salicifolia 
26 
26 
26 
R. m y s u r e n s i s 
24 R. l a n c e a 
23 ,27 
R» aroiTiat ica 29 
R. succedanea 32 
R. wallichi 33 
R. coriaria 
29 
34 
 2( 
R. typhina , R. salicifolii 
'(XXa)R,:R2:0H,R3:H 
(XXb)R,:H.R2:R3:0H 
(XXC)R,:R2:R3:0H 
(• ><X<J)Ri=R2:H.R3:0H 
( X X F ) 
^ \ . H 
(XXIia)R:H 
(XXIlb)R:OH 
41 
3 5 P o n g a p i n (XVII) R . c h i n e n s i s 
35 T e t r a methoxy f i s i t : i n ( X V l I I ) R. c h l n e n s i s 
35 Dimethoxy kanug in (XlX) R. c h l n e n s i s 
3 , 7 , a ; 4 ' - T e t r a h y d r o x y - R . l n s l q n i s 
f l a v a n o n e (xxa) 
5 / 7 , 3 * / 4 ' - T e t r a h y d r o x y - R. I n s i q n i s 
f l a v a n o n e (xxb) 
3 , 5 , 7 , 3 * , 4 ' - P e n t a h y d r o x y - R » i n s i q n i s 
f l a v a n o n e (XXc) 
5 , 7 , 4 ' - T r i h y d r o x y - R, i n s i q n i s 
f l a v a n o n e (XXd) R. s i accedanea 
F i s e t i n R . c o r i a r i a - ^ ^ 
. ,- 40 
R, t r i c h o c a r p a 
H, t y p h i n a 
30 R. g l a b r a 
, J 3 0 R . c o p a l l i n a 
3 0 39 R. cotinus"^ *-^^ 
30 R. rhodanthma 
37,38 R. succedanea 
37 
3 , 7 , 4 * - T r i h y d r o x y ^ R. succedanea 
flavone(XXIIa) R. c h l n e n s i s 
3 , 3 * , 4^ '7-Tet rahydroxy- R. c h i n e n s i s4-l 
f l avone (XXlIb) 
Biflavonolds 
42 
Rhus flavanone (XXHI) 
Rhus flavone (XXIV) 
Succedanea flavanone (XXV) 
Mesuaferone-A (XXVI) 
Mesuaferone-B (XXVII) 
Cupressuflavone (XXVIII) 
Amentoflavone (XXIX) 
Agathisflavone (XXX) 
Robustaflavone (XXXI) 
43,44,45,46 
R. succedaea 
R. succedanea 
R. succedanea 
45,47 
8,49 
R, succedanea 42,43 
R. succedanea 43 
R, succedanea 4 3,50 
• 27 R, m y s u r e n s i s 
R, succedanea 43,45,50 
33 
R. walllchi 
. 54 R. coriria 
R, myseurensis 
R. punjabensls 
52 53 
R, alata , R.seniialata 
27 
51 
R, succedanea 4 3,50,4 5 
R. punjabensls 
R. alata 
51 
R. semialata 53.56 
R. coriaria 54 
R, succedanea 
R, punjabensis 
45,47 
51 
52 k, alata , 
R. semialata 53 
43 
{XXIII) 
)H 0 
r\.H 
( XXIV) 
)H 0 
(XXVI) 
44 
( X X V I I I ) 
rA-oH 
H HO 
{ X X I X ) 0 HO m 0 ( XXX) 
H HO- \ /r^ 
(xxxn (XXXH) 
45 
H i n o k i f l avone (x:<XlI) 
Surriaflavone (XXXIII) 
[ 3 ' , 8 " ] - B l n a r i n g e n i n (XXXIV) 
R. s u c c e d a n e a 4 3 . 4 5 , 4 ' 
51 K. ^ u n j d b e n s i s 
27 73 
K, n:ysurensxs ' 
R, a l a t d 52 
R. seniialata 53 
R. coriaria 54 
R. coriaria 
R, Toxicodendran 55 
Flavonoid Glycosides 
Rhoifolin (xxxV) 
3-Galactoside of - 7, 4i.di-0-
methy Imyr ici trin (XXXVI) 
Myrlcitrin (XXXVIIa) 
Q.«ercetin(XXXVIIb) 
Isoquercetin (XXXVIIc) 
Quercitrin(XXXVIId) 
R. Succedanea 57,58 
R, l ^ r i c h o c a r p a 
31 
R. ambigua 
31 
R, s y l v e s t r i s 31 
R, l a n c e a 24 
29 R . t y p h i n a 
R. m y s u r e n s i s 
. , 59 R, c o r i a r i a 
25 
23 
R, arnbiqua 31 
• 23 
R, m y s u r e n t i i s 
R, javanicus 
R, coriaria"' 
60 
R, rr\ surensis, 
R. wallichi^^ 
27 
46 
/ \ 
-OH 
( X X X I I I ) 
( X X X I V ) 
/ \ 
-OH 
Rut 0 
OMe 
Galactos OH 
OH 0 
(XXXV) 
47 
(XXXVna) R = Rham.^R,:R2:R3:0H, 
(XXXVIlb) R = Rham.,Ri:H,R2=R3=0H. 
(XXXVIIC) RzGla,R,:H, R2:Rj:0H. 
( XXXVlId) R--Glu.,RfH,R2-R3-0H-
( XXXVII e) R::Rtiam,R,rH,R2= R3-OH. 
( X X X V n t ) R=Xylo., Rj = H, R2=R3=0H. 
( XXXVIig) RdSaia.^RpH, R2=R3-0H. 
( XXXV11 h > R =Arab., R,=H^ RgrR3,- 0 H . 
(XXXVI l i ) RcRhom., R,=R3=H, R2-OH. 
( XXXVIIJ) R=GIu., R^-Rg^H, RgrOH, 
GluO ^ V H 
(xxxviin 
CH-CH-COOH 
( XLO) R: H 
<XLb)R:oH 
( X X X I X ) 
48 
25 Afzelin (XXXVIIe) R.pervlflora 
5 Quercetrln -3-0- g.wallichi 
xylosids (xxxVIIf) 
Quercetrin 3-0 - R. walllchl 
galactosids (xxxvilg) 
Quercetrin 3-0 - R. wallichl 
arablnosids (xxxvilh) 
. 23 K a e m f e r o l - 3 - 0 - - R. m y s u r e n s i s 
r h a m o s i d s ( x x x v i l i ) 
27 K a e m f e r o l - 3 - 0 - R, m y s u r e n s i s 
g l u c o s i d s (XXXVIIJ) 
F i s i t i n - 7 - g l u c o s i d e ( X X X V I I I ) R. s u c c e d a n e a ^ 
L u t e o l o s i d e R. v e r n i c e f e r a 
fi 9 
Isorhamnetin 3-a -L- K.parviflora 
arabinoside 
Quercitrin 3-0-a -L - R. coriria 
rhamnofuranoside 
28 Quercitrin 3-0-a -L- R. cariaria 
arabinofuranoside 
(Avicularin) 
op 
Kaeinpferol 3 - 0 - p - D - R, c o r i a r i a 
glucopsyranoside 
(Ast r iga l in) 
OQ 
Myricetin 3-a -L - R, typhina 
rhamnof uranos ide R. arorr.atica 
49 
Q u e r c i t r i n 3 ^ P - D -
g lucopyranos ide 
Kaeropferol 3 - ^ - D -
g lucopyranos ide 
Peonid in-3-monoglucos ide 
Chrysanthamin CXXXIX) 
Misce l l aneous 
p-Coumaric ac id (XLa) 
C a f f e r i c ac id (XLb) 
G a l l i c ac id (xLIa) 
Wethylgallate (xLIb) 
Ethylgallate (XLIc) 
nuDigallic acid 
R, typhlna 29 
R, aromatica 29 
R, typhina 29 
R, aromatica 29 
R. succedanea 32 
R, coriaria 63 
29 
R. typhina ,R»glabra M 
R.pervlflora 
CO 
ria^S.&34.53.54,59 
64 
 
R, perviflora 
R. succedanea 
R. 
R. glabra 
R. 
R. typhina 
R, semialata 
R. aromatica 
25 
25 
32 
,12,40 trichocarpa' 
65, 29,67 
11 
29 
. 32,37,66 
succedania 
R. typhina 29 
R. 
aromatica 29 
javanicus 
coriaria^'^' ^ ^ 
Semialata 53 
CO 
coriaria 
59 
coriaria 
50 
HO^-^Q1O„ 
OH 
( X L I I ) 
R OOC^^^s^.^^^OH 
(XUa)R:H 
(XLIb)R:Me 
(XLIc)R;Etf)yl. 
( X U I I ) 
(XLV) 
51 
E l l a g i c a c i d (XLII) 14 SQ R. c o r l a r i a ' 
D - S h i k k i i n i c a c i d 
Quinic acid 
Garbenzol 
Ovalitenone (XLIII) 
2,2'-Bis(3-indolyl)- (XLIV) 
indoxyl 
Indol 
1,3-Dicaffeoyl-
quinic acid 
Nalllc acid 
Rhus lactone (XLVI) 
^ -Sitosterolglucoside 
2-Hydroxy-6-jjentadecy 1-
benzoic acid 
Myo inositol 
Trichocarpinic acid 
Palmitic acid 
Mono,di,tri-olefinic acid 
KOOCCCH^) 20 CO^" 
K. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
s u c c e d a r t ^ a ' 
. , ^ 68 
s e n i i a l a t a 
6^ s u c c e d a n e a 
c h i n e n s i s 
. 7 0 
c h m e n s i s 
37 
s u c c e d a n e a 
c h i n e n s i s 
X. • I ' 6 t n c h o c a r p a 
R. t r i chocarpa 
71 R. typhina 
69 
R. qlebra 64 
R. 
R. 
R. 
R. 
R. 
typhma 
. 72 
J 3vanica 
wa l l i ch l^ 
t r i chocarpa 
. , ^ 56 
s e n l a l a t a 
40 
R, typhin."^ 
ii- ^ I c h o c a r p a ^ 
R. trichocarj:a 
R. ve rn i c i f e r a 19 
R. trichocarpa 
75 
R. succedanea 
75 
52 
H00C(CH2) j^ gCCOH 
Fatty acids 
Tannic acid 
Tannic phenol 
Tannins 
R, succedania 75 
73 
7b 
R, t y p h i r i a 
R. t y p h i n a 
1 f\ 
R, t y p h i n a 
R. c o r i a r i a 3 4 , 6 3 , 7 7 , 8 2 
,^ ^ , . 6 3 , 7 1 , 7 8 , 8 2 - 8 4 R, t y p h i n a 
R, c o t i n u s 
78 ,84 ,85 
R. s e m i a l o t a 
8 0 , 6 3 
6 8 , 7 9 , 8 6 
R. g l a b r a 
R, j a v a n i c a " 81 
Gallotannins 
Tetraflavanoids 
Triflavonoids 
Corilagin 
fustin 
Sulfuretin 
2-Bjenzyl-2,6, 3'. 4'-
tetrahydroxy coumaran-S-one 
E* 
B:» 
S:-
£.• 
R. 
R. 
R. 
R. 
R. 
R. 
R . 
R. 
R. 
s e r r . i a l a t a 
. 5 9 , 8 7 , 8 8 
c o r i a n a 
^ , • 2 9 , 6 5 t y p h i n a 
. • 29 a ro r r . a t i ca 
l a n c e a 
l e p t o d i c t y a 
s u c c e d a n i a 
^ . V 31 t r i c h o c a r p a 
31 
arr.biqua 
^ • 31 s y l v a s t r lii 
3 7 , 3 8 
s u c c e d a n e a 
38 
s u c c e d a n e a 
38 
s u c c e d a n e a 
53 
gutein 
Catechin, 
Anthraguinone 
R. succedanea 36 
Saponins 
Cardiatonlc heterosldes 
Fhytosterol 
Sugars 
Leucofere t in id in , 
(+} ca techin 
Epicatechin 
Qal locatechin 
Epiga l loca techin 
Bpica tech inga l la te 
Anthocyanin glycoside 
R. 
R-
ii» 
R. 
R. 
£ • 
S:« 
R. 
£.• 
R. 
R. 
R. 
^ ' 
S* 
R. 
R. 
h' 
«:• 
R. 
R. 
£ • 
R. 
R. 
c o r i a r i a 
q l a b r a 
t y ^ h i n a 
. 63 
c o r i a r i a 
g l a b r a 
4- V,- 6 3 t y p h m a 
t y p h i n a 
t y p h i n a 
t y p h i n a 
• 34 
c o r i a r i a 
1 
l e p t o d i c t y a 
1 
l e p t o d i c t y a 
1 ^ 6 3 , 9 1 g l a b r a 
^ ^.^ 63 t y p h i n a 
g l a b r a 
t y i - h i n a 
g l a b r a 
t y p h m a 
g l a b r a ^ ^ 
t y p h i n a 
1 w 6 3 g l a b r a 
c a r i a r i a ^ 
4- V. • 6 3 t y p h i n a 
90 
90 
®ai(§®i^ a®S3 
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THE CONSTITUENTS OF RHUS PUNJABENSiS AND RHUS SEMIALA^ TA 
From the p e t r o l e u m e x t r a c t of the l e a v e s of Rhus 
p u n j a b e n s i s (400 gram) and Rhus s e m l a l a t a (1 /2 kg) 
(Anacardiaceae) , hydrocarbon, u r u s h i o l , semimoronic a c i d , 
^ - s i t o s t e r o l and s e m i a l a t i c a c i d (New t r i t e r p e n e ) were 
i s o l a t e d . ^ - s i t o s t e r o l was i d e n t i f i e d by ra.p, and comp-
a r i s o n wi th a u t h e n t i c sample on TLC and r e s t of the 
c o n s t i t u e n t s were i d e n t i f i e d by s p e c t r a l and chemical da ta , 
1, C o n s t i t u e n t s of t he l e a v e s of R« s e m i a l a t a t 
The l e a v e s of R. s e m i a l a t a were e x t r a c t e d w i t h l i g h t 
p e t r o l (60-80°C) . The p e t r o l e x t r a c t was chromatographed 
o v e r a s i l i c a ge l column. The column was e l u t e d w i th 
p e t r o l , p e t r o l - b e n z e n e ( 9 ; 1 , 8»2 , I s l ) and then w i t h 
benzene . The compound i s o l a t e d from d i f f e r e n t f r a c t i o n s 
were l a b e l l e d a s RS-I , RS- I I , and R S - I I I , 
RS-I : Urush io l s E lu t ed from p e t r o l benzene (8s2) was 
found t o be u r u s h i o l , a t y p i c a l c a t e c h o l s u b s t i t u t e d w i t h 
a l i p h a t i c hydrocarbon wi th 17 c a r b o n s . I t shows the 
mo lecu l a r ion a t m/z 348 ( f i g , 1) i n MS. The p r e s e n c e of 
p h e n o l i c hydroxyl group was i n d i c a t e d by p o s i t i v e t e s t 
w i th a l c o h o l i c f e r r i c c h l o r i d e . 
The HNMR spectrum ( f i g , 2) showed s i g n a l s a t S 
0,88 f o r methyl p r o t o n of the s i d e c h a i n , a broad s i g n a l 
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F i g . 2 » H^NMR spec t rum of RS-i u r u s h l o l 
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between S 1.18 - 1.32 for CH^  envelope (28 p r o t o n s ) , a 
mu l t i p l e t between 5 1 , 3 2 - 1 , 6 1 for 2 methylene protons 
at tached to the methyl group, benzyl ic protons appeared 
as t r i p l e t (J = 7.68 Hz) a t 5 2 .97, The aromatic protons 
approximate for three protons and are of ABC type a t 
a 6.77 (J = 7.5 Hz Ha), 6 6.86 (d, J = 8.1 Hz Hb) and 
doublet of doublet ( j = 7.5 & 8.1 H2;) a t ^7 .35 (He), 
Therefore, RS I (XLVI) i s a catechol subs t i t u t ed with a 
long chain hydrocarbon of 17 carbon a t C-3 of benzene 
r i n g . 
OH 
%;/^CH2- (CH2) ,^CH2-CH3 
( XLVI) 
RS-II : p - S i t o s t e r o l : Eluted with petrol-benzene (1:1) 
c r y s t a l l i z e d from CHCl^-EtOH, ra.p. 127°C, Rf = 0.9 
(benzene-acetone 8»2), Uv i n a c t i v e . I t was found to be com-
parab le with p - s i t o s t e r o l , 
RS-III J semia la t i c acid, a new t r i t e r p e n e s Eluted with 
benzene and c r y s t a l l i z e d from CHCl^-EtOH, mp 197°c, Rf = 0 . I6 
(benzene-e thylace ta te) • I t gave p o s i t i v e Liebermann — 
Burchard t e s t i nd i ca t ing i t to be a t r i t e r p e n e . 
The UV spectrum showed Xmax a t 221, 315 and 370 nm 
and IR sectrum exhib i ted absorpt ion bands due to carbonyl 
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F i g . 3 J H^NMR spectrum of R S - I i i , s i m l a l a t l c acid 
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a t 1685 cm" and h y d r o x y l a t 2850 cm" . The "'"HNMR s p e c t r u m 
( T a b l e 1, f i g , 3) showed d o u b l e t s ( J = 8 Hz) a t 6 3 .72 and 
4 . 2 4 f o r -CH^-O- p r o t o n s , d o u b l e t a t d 4 . 9 5 ( J = 10 Hz) 
a t t r i b u t e d t o o l e f i n i c p r o t o n s (=CH-) , a t r i p l e t a t 6 6 , 0 5 
f o r m e t h i n e p r o t o n (=CH), m u l t i p l e t f o r CH^ e n v e l o p e 
b e t w e e n d 1.2 - 2 , 6 5 and s i n g l e t s f o r m e t h y l g r o u p s a t 
6 0 . 8 8 (6H) , 1 .00 (3H) , 1 .06 (3H) and 1,92 ( 3 H ) . 
TABLE ~ 1 
Chemica l s h i f t o f p r o t o n s of R S - I I I ( a s c a l e ) 
A s s i g n m e n t C h e m i c a l s h i f t o f p r o t o n s 
2 X CH^ 0 . 8 8 ( s , 6H) 
CH3 1 .00 ( s , 3H) 
CH3 1 .06 ( s , 3H) 
CH3 1 .92 ( s , 3H) 
-CHj p r o t o n s 1 . 2 - 2 , 6 5 (m, 24H ) 
-CH2-0 3 . 7 2 , 4 . 2 4 (d , J = 8 Hz;2H) 
=CH2 4 , 9 5 ( d , J , = 10 Hz, 2H) 
«CH 6 . 0 5 ( t , J = 7 Hz, iH) 
s = s i n g l e t , d = d o u b l e t , t = t r i p l e t , m = m u l t i p l e t , 
s p e c t r u m r u n i n CDCl, a t 300 MHz. TKS a s i n t e r n a l 
s t a n d a r d . 
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13 The r e s u l t of C-NMR i s g i v e n i n T a b l e 2 ( f i g , 4a & 4b) 
A l l t h e CH, and CH a s s i g n m e n t s a r e b a s e d on D E P T e x p e r i m e n t , 
Me thy l c a r b o n s a p p e a r e d a s s i n g l e t a t (^  1 5 . 4 6 , 1 6 . 3 9 , 1 8 . 5 2 , 
2 0 . 5 6 and 2 6 . 8 4 . The a - m e t h y l c a r b o n (C-28) a p p e a r s r e l a -
t i v e l y low f i e l d , a t 6 2 6 . 8 4 . The s i g n a l s f o r CH c a r b o n s 
a p p e a r e d a t a 1 9 . 8 9 , 2 3 . 1 6 , 2 5 . 3 7 , 2 8 . 7 4 , 2 9 . 6 2 , 3 3 . 0 6 , 
3 5 . 5 8 , 3 7 . 8 6 , 6 8 . 0 5 and 1 0 9 . 6 5 ( r ^CH^sC) , and were a s s i g n e d 
b y c o m p a r i s o n w i t h semiiriOEonic a c i d and dammarane t y p e 
90 
t r i t e r p e n e . Me t h i n e p r o t o n s a p p e a r e d i n t h e DEPT e x p e r i -
ment a t 5 4 3 . 7 2 , 4 5 . 0 7 , 4 5 . 4 0 , 5 0 . 0 1 and 1 4 5 . 7 7 . The p e a k s 
f o r q u a t e r n a r y c a r b o n s a p p e a r e d a t 6 3 5 . 5 8 , 3 9 . 6 5 , 4 0 , 5 5 , 
4 9 , 5 0 , 9 8 . 4 9 , 1 2 6 . 2 5 (=CH=C), 1 5 1 . 3 5 and 1 7 1 . 7 (=CCOH). 
TABLE - 2 
•^ •^ C-NMR d a t a of R S - I I I 
A s s i g n m e n t Chemica l s h i f t 
CH^CC-ie) 1 5 . 4 6 (q) 
CH^Ce-SO) 1 6 . 3 9 (q) 
CH2(C-29) 1 8 . 5 2 (q) 
CH2(C-6) 1 9 . 8 9 ( t ) 
CH3(C-27) 2 0 . 5 6 (q) 
CH2(C-12) 2 5 . 3 7 ( t ) 
CH (C-28) 26 .84 (q) 
CH2(C-11) 2 3 . 1 6 ( t ) 
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CH2(C-23) 2 8 . 1 5 ( t ) 
CH2(C-16) 28 .74 ( t ) 
CH^lC- l ) 2 9 . 6 2 ( t ) 
CH^CC-? & 15) 3 3 . 0 6 ( t ) 
q u a t e r n a r y c a r b o n (C-4 S^ 22) 3 5 , 5 8 (s) 
CH2(C-2) 3 7 . 8 6 ( t ) 
q u a t e r n a r y c a r b o n (C-8 u 10) 3 9 . 6 5 & 4 0 . 5 5 ( t ) 
CH ( C - 1 3 , 9 & 17) 4 3 , 7 2 , 4 5 . 0 7 , & 
4 5 . 4 0 (d) 
q u a t e r n a r y c a r b o n (C-14) 4 9 , 5 0 (s) 
CH(C-5) 5 0 . 0 1 (d) 
CH2(C-19) 6 8 . 0 5 ( t ) 
q u a t e r n a r y c a r b o n (C-3) 9 8 . 4 1 (s) 
CH^sC ( c -21 ) 1 0 9 . 6 5 ( t ) 
CH=sCHiC-20) 1 2 6 , 2 5 (s) 
CH=C(C-24) 1 4 5 , 7 7 (d) 
q u a t e r n a r y c a r b o n (C-20) 1 5 1 , 3 5 (s) 
COOH 1 7 1 . 7 (s) 
s = s i n c l e t , d = d o u b l e t , t = t r i p l e t , q = q U c r t t t 
s p e c t r u m r u n i n CDCl^ a t 300 MHz TMs a s i n t e r n a l 
s vend a rd« 
The MS o f R S - I I I ( f i g . 5) showed m o l e c u l a r i o n 
a t m/z 470 and o t h e r d i a g n o s t i c p e a k s a r e a t m/z 452 
(M-H2O) , 422 (M-H2.O-CHO) , 371 (M-99) and 329 (K-CgK^ 2<^2' 
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side cha in) . Base peak appeared a t m/z 55. On the bas i s 
of these data RS-III i s , there fore , charac ter ized as 
30(-hydroxy-3^ , 19-epoxy daniinara-20, 24E_ d ien-26-o ic 
acid and named as semia la t i c acid ( XLVII ) 
23 rooH 
( X L V I I ) 
2. Constituents of the leaves of Rhus punpabensis s 
The p e t r o l f rac t ion of the leaves of Rhus punjabensis 
a f t e r column chromatography over s i l i c a gel (BDH), gave 
f r ac t ions l a b e l l e d as RP-I, RP-II and RP-I I I . 
RP-I I Hydrocarbon : (m.p. 65°C) , Eluted from p e t r o l was 
found to be simple hydrocarbon by IR, HNMR and Ms. The 
molecular ion appeared a t m/z 351 (M-H, <^25^51^ * 
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Fig. 6. HNMR spectrum of RP-III semimoronic acid 
BO 
HNMR shows a t r i p l e t a t d 0,80 for two methyl 
proton (6H) and a s i n g l e t a t d 1.30 for methylene protons 
approximate for 46 p r o t o n s . l t was i den t i f i ed a s . a simple 
hydrocarbon with molecular formula C-^Hgj* 
RP-II : Urushiol : Eluted with petrol-benzene ( l ; l ) and 
c r y s t a l l i z e d from petrol-EtOAc/ RP-II has mp.75-76 C. 
Brown colour with a lcohol ic FeCl, indicated the presence 
of phenolic hydroxyl in i t . Molecular ion appeared a t m/z 
348. From a l l s p e c t r a l data i t was found to be urushiol 
(XLVI) s imi l a r to t h a t i s o l a t e d from R. semia la ta . 
RP-III I seraimoronic acid : Eluted from benzene and 
c r y s t a l l i z e d from CHClo-EtOH, m.p. 265°C analysed for 
^30"46°4 ^^^' ^"^^^ pos i t i ve LB t e s t indicated to be a 
t r i t e r p e n , IR spectrum shows the presence of a carbonyl 
— 1 —1 
group (1695 cm ) and a hydroxyl group (2900 cm ) . 
HNMR spectrum (Table 3, f i g . 6) shows s i n g l e t s a t 
i 0.75 (3H), 0.87 (3H), 0.97 ( 6 H ) , 0.99 (3H) and 1.02 (3H) 
for s ix methyl groups. Methylene protons appeared as 
mu l t i p l e t s between 6 1.2-2.2. A p a i r of doublets (J = 8«7 Hz) 
a t 6 3.73 and 4,28 were assigned fo r -CH„-0 pro tons and 
a s i ng l e t a t 6 5.15 to = CH p r o t o n s . 
B l 
TABLE - 3 
Chemica l s h i f t o f p r o t o n s o f R P - I I ( 6 - s c a l e ) 
Assignment Chemica l s h i f t s of p r o t o n s 
6 X CH. 
CH^ e n v e l o p e 
-CH^-O-
=CH 
0 . 7 5 ( s , 3H), 0 . 8 7 ( s , 3H) 
0 . 9 7 ( s , 6H), 0 . 9 9 ( s , 3H) 
1 .02 ( s , CH3) 
1 .2 - 2 . 2 (m) 
3 . 7 3 , 4 . 2 8 ( d , J = 8 . 7 Hz, 2H) 
5 . 1 5 ( s , IH) 
s = s i n g l e t , d = d o u b l e t , m= m u l t i p l e t , s p e c t r u m run 
i n CDCI3 a t 60 MHz. TMS a s i n t e r n a l s t a n d a r d . 
The MS of compound R P - I I I showed m o l e c u l a r i o n 
a t m/z 470 ^CoQH.gO.) and a b a s e p e a k a t 1 8 9 , o t h e r 
d i a g n o s t i c p e a k s a t 452 ( 5 ) , 424 ( 2 2 ) , 397 ( 1 1 ) , 2 4 8 ( 1 2 ) , 
236 ( 9 2 ) , 2 0 3 ( 4 8 ) , 1 6 3 ( 5 5 ) , 1 4 7 ( 4 2 ) , 1 3 3 ( 5 0 ) , 1 1 9 ( 8 8 ) , 
1 0 5 ( 6 8 ) , 9 5 ( 6 0 ) , 8 4 ( 6 8 ) , 6 9 ( 8 8 ) . Thse d a t a w e r e found 
t o be c o m p a r a b l e w i t h s e m i m o r o n i c a c i d ( XLVIII ) . 
CO OH 
( XLVIII) 
IgSSJPlgiaaS^IgBai'^lL 
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EXTRACTION OF THE LEAVES OF RHUS SEMIALATA 
L e a v e s o f Rhus s e m l a l a t a ( 1 / 2 kg) p r o c u r e d from 
Roya l B o t a n i c a l G a r d e n , G o d a w a r i , L a l l t p u r , Nepa l w e r e 
e x t r a c t e d w i t h l i g h t p e t r o l (60 - 8 0 ° ) , b e n z e n e and 
a c e t o n e t i l l t h e s o l v e n t i n e a c h c a s e was a l m o s t c o l o u r -
l e s s . P e t r o l and b e n z e n e f r a c t i o n s c o n t a i n e d m a i n l y u r u s h i o l 
and t e r p e n e s , r e s p e c t i v e l y . They w e r e mixed and p u r i f i e d 
by column c h r o m a t o g r a p h y . 
P u r i f i c a t i o n o f t h e p e t r o l s o l u b l e f r a c t i o n by column 
c h r o m a t o g r a p h y ' 
The c r u d e p r o d u c t (10 gm) was a d s o r b e d on s i l i c a 
g e l (15 gm^ and t r a n s f e r r e d t o a column of s i l i c a g e l 
(150 gm) s e t w i t h p e t r o l . The column was e l u t e d w i t h 
p e t r o l , p e t r o l - b e n z e n e ( 9 j l , 8 j 2 , 1 J 1 ) and t h e n w i t h 
b e n z e n e . E l u t i o n of t h e column w i t h p e t r o l - b e n z e n e ( 8 J 2 ) 
f a v e a f l u o r e s c e n t compound w h i c h was f u r t h e r c r y s t a l l i z e d 
w i t h hexane a s w h i t e n e e d l e s h a p e d c r y s t a l s (50 mg) and 
l a b e l l e d a s R S - I . 
RS - I 
Crystallized from hexane as white needle shaped 
crystals, (75 mg) m.p, 75 :C. It gave fluorescence in 
RS 
UV light and gave brown colour with ale. FeCl . R, = 0.07 
(benzene acetone, 8»2), 
IR ^ cin"-^  » 2900, 2840, 1660, 1645, 1610, 1465, 1450, 
max 
1320, 1300, 1220, 1170, 950, 900, 820, 750, 720, 720, 700. 
MS » m/z 348 (M*), 330(7), 312(5), 301(5), 287(6), 161(48). 
152(25), 147(52), 133(33), 108(:.l). 105(40), 77(20), 55(50), 
43(100). 
^H NMR (300 MHz, CDCl^) » Values on d -scale t 0,88 
(3H, t, J « 693 & 5.88 Hz, CH^) , 1.18 - 1.32 (br, CH^ 
envelope), 1.32 - 1.61 (2H, m, - CH2 - Me), 2.9 ^2H, t, 
J m 7,68 H - CH^ - Ph) . 6.77 (IH, d, J = 7.5 H, Ha), 
6.86 (IH,. d, J » 8.1 Hz, Hb) , 7.35 (IH, dd, J = 7.5 & 8.1 
Hz, He). From these data it was identified as catechol 
substituted with straight chain aliphatic hydrocarbon 
containing 17 carbons. 
RS - II 
Elut lon with petrol -benzene (1*1) and c r y s t a l l i z a t i o n 
in chloroform-ethanol yielded white powder of RS-II (30 mg) 
m.p. 127°c, R^ = 0.9 ( s i l i c a ge l , benzene - acetone 8»2) 
which was comparable with p - s i t o s t e r o l . 
f;4 
RS - I I I 
The e l u t l o n of t h e column w i t h b e n z e n e a f f o r d e d a 
s o l i d wh ich on f u r t h e r c r y s t a l l i z a t i o t i from CHCl - - EtOH 
gave w h i t e n e e d l e s o f R S - I I I (55 mg) , m . p , 197°C, R, = 0 . 1 6 
( s i l i c a ge l* b e n z e n e ; e t h y l a c e t a t e , 7 s 3 ) a n a l y s e d f o r C ^ Q H ^ ^ O ^ . 
KBr 
I r ^ ) cm'-^ t 2850, 1685 , 1 6 2 5 , 1 2 7 5 . 1060 , 8 9 5 . 
max 
MS I m/z I 470 (M"*", 8%), 452 (M"*" - H^O, 9 ) , 422 (M"*" - H^O, 
CHO, 1 0 ) , 371 (M"^  - 9 9 , 1 0 ) , 329 (M"* - S " l 2 ° 2 ' ^^^^ 
c h a i n , 1 5 ) , 261 ( 2 3 ) , 2 3 1 ( 2 2 ) , 2 0 5 ( 2 0 ) , 189 ( 2 7 ) , 
175 ( 2 0 ) , 161 ( 2 2 ) , 147 ( 3 5 ) , 133 ( 4 4 ) , 121 ( 7 2 ) , 
93 ( 8 0 ) , 69 ( 9 8 ) , 55 (100) . 
^H NMR (300 MHz, CD Cl^) 6 - s c a l e i 1 . ^ - 2 . 6 5 (m, CH, 
p r o t o n s ) , 1 .92 (3H, s , CH^) , 3 . 7 2 & 4 , 2 4 ( IH, d e a c h , 
J = 8 Hz, - CH2 - 0 » ) , 4 . 9 5 (2H, d , J=10 Hz, CH^ =) / 
6 . 0 5 ( IH, t J = 7 Hz CH = ) . 
•^ -^ C-NMR (300 MHz, CDCl..) S - s c a l e i 
1 5 . 4 6 (CH3, C - 1 8 ) , 1 6 . 3 9 (CH^, ^ - 3 0 ) , 1 8 . 5 2 ( ^ 3 , 0 - 2 9 ) , 
1 9 , 8 9 (CH^, C~6), 2 0 . 5 6 (CH3, C-27) , 23 .16 iCH^, C-11) , 
2 5 . 3 7 ( CH^, C - 1 2 ) , 2 6 . 8 4 (CH3, C-28) , 2 8 . 1 5 (CH2, C-23) , 
2 8 . 7 4 (CH2, C - 1 6 ) , 2 9 . 6 2 (CH2, C - l ) , 3 3 . 0 6 (CH2, C - 7 2 , 
C-15) 35 ,58 ( q u a t e r n e r y c a r b n n C-4222) , 3 7 . 8 6 (CH , C-2) , 
65 
39 .65 , 40,55 ( q u a t e r n a r y carbon C-8 & 10 ) , 4 3 . 7 2 , 45.07 
45.40 (CH, C-13, 9 & 17 ) , 49,50 (q . ca rbon , C-14) , 50.01 
(CH, C-5) , 68.05 (CH2, C-19) , 98 .41 (q .C, C-3) , 109.65 
(CH = C) , 126.25 (C = CH_), 145.77 (CH = C) , 151.35 
(q C, C-20) , 171.7 (COOH) . From t h e s e da t a i t was found 
to be a new t r i t e r p e n e , ' • s e m i a l a t i c a c i d " (3a - hydroxy 
3 ^ , 19 - epoxydairanara - 20, 24 E - d ien - 26 - o i c 
acidX 
n6 
EXTRACTION OF TIIS LEAVES OF RIIUS PUNJABENSIS 
A i r d r i e d l e a v e s of Rhus ^ j u n j a b e n s i s (400 cjm) were 
e x h a u s t i v e l y e x t r a c t e d w i t h p e t r o l e u m ethn r (60 - 80 ) , 
b e n z e n e and e t h y l a c e t a t e . 
P u r i f i c a t i o n of t h e p e t r o l f r a c t i o n 
The c r u d e p e t r o l e x t r a c t was a d s o r b e d on s i l i c a g e l 
(20 g) and t r a n s f e r r e d o v e r a column of s i l i c a g e l (20o g) 
s e t w i t h p e t r o l e u m e t h e r ( 6 0 - 8 0 C ) . The column was e l u t e d 
w i t h p e t r o l / p e t r o l b e n z e n e ( 9 : 1 , 1*1) b e n z e n e and b e n z e n e -
e t h y l a c e t a t e ( 9 s l , 7 t 3 , 1 J 1 ) . 
RP - I 
E l u t i o n o f t he column w i t h p e t r o l gave RP- I a 
w h i t e compound (25 mg) , m.p. 65°C, R^ = 0 .97 ( s i l i c a g e l 
h e x a n e ) , 
MS i m/z 351 (M"*"-!, 0 . 9 ) , 99 ( 1 4 ) , 8 4 ( 4 0 ) , 71 ( 6 8 ) , 57 ( lOO) . 
^H NMR (60 MHz^ CDClj)d - s c a l e : 0 . 8 0 (6K, t ) , 1 .30 (46 H, 
m e t h y l e n e p r o t o n s ) . I t was i d e n t i f i e d a s a s i m p l e h y d r o c a r b o n , 
c o r r e s p o n d i n o t o f o r m u l a C^r,H^^, 
RP - I I 
Elution of the column with petrol benzene (1:1) and 
crystallizatior. from petrol ethyl acetate gave white crystals 
B7 
(40 rog) , m.p. 75 - 76 C, R^ = 0,74 (silica gel. chloroform-
methanol 20sl). From siectral data it was found to be 
similar to urushiol isolated from R. semlalata. 
RP - III 
Elution of the column with benzene gave white solid 
which was further purified by preparative TLC (silica gel* 
benzene: ethyl acetate, 7J3) and crystallized from chloroform-
ethanol into fine crystals (30 mg) , m.p. 265 C, R^ = O.io 
KUr -1 
cm 
(silica gel, benzene; ethyl acetate, 7:3). Ir 'N^  
max 
29^0, 1695, 1470, 1370, 1325, 1210, 1170, liJb, 1J30, 900, 
850. 
MS m/z 470 (M"*", 14%), 452 (5), 424(22i, 397(11), 24b(12), 
236(92), 203(48), 189(100), 163(55), 147(42), 133(50), 
119(88), 105(68), 95(60), 84(68), 69(88). 
^H NMR (300 MHz, CDCl^) 6 -scale j 
0.75 (3H,s , CH3), 0.87 (3H,s, CH3) 0.97 (6H,s , 2 ^ ^ ) , 
0.99 (3H,s ,CU^) , 1.02 (3H,s , CH^) , 1.2 - 2.2 (m, CH2 
envelope), 3.73 & 4.28 (IH, d each J = 8.7 Hz - CH 0-) , 
5.15 (2H,s ,r:CH-), These data was found to be comparable 
with semimoronic acid. 
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The genus Garclnla bt^longs to Gu t t i f e r eae , a 
iamily almost t rop ica l in d i s t r i b u t i o n and composed of 
about 32 genera and 400 spec i e s . 
Garcinia are c u l t i v a t e d for ornamental purpose or 
for edible f r u i t . The mangosteen (Garcinia manqostana) 
i s one of the most highly p r i ced edible f r u i t . 
Chemical Const i tuents of Garcinia 
The compounds mostly i s o l a t e d from the genus 
Garcinia are t e rpeno ids . " , xanthones ~ , p o l y -
isoprenoid Xanthonoids/ benzophenones "ana. f lavonoids 
(A) Terpenoids » 
a - Terpineol (I) 
(+) - Y -Cadinene (II) 
(+)_6 -Cadinene ( I I I ) 
a -Bisabolene (IV) 
Copaene (V) 
Fr iedl in (Via) 
F r i ed l in -3 p, 28 d io l (Vib) 
P lan t source 
G. manqostana' 
G. manqostana' 
G, manqostana' 
G, manqostana' 
G. manqostana' 
G. manqostana 11 
G.spicata / G.oval i fo l ia ' 
G. sp ica ta 
S i t o s t e ro l (VII) 3 4 
G.sPicata, G .ova l i fo l i a , 
G. thawai tes i i , G.kolo , 
*~ 7 7 
G.terpnophylla , G.echinocarpa 
^ . 8 11 
G.manni , G.manqostana 
^ 
>\°" 
(I) ( I I ) 
7C 
( H I ) 
( I V ) (V) 
(VIb) R, :H,OH R 2 : C H 2 0 H 
(vi i ; 
( I X ) 
77 
Stigmasterol (VIII) 
^ -Amyrin (IX) 
T i ruca l l o l (x) 
Cycloartnenol 
24-Me-Cycloartenol (XII) 
a - sp inos te ro l (XIII) 
Be till in (XIV) 
9,19-Cyclolanost-
25-en-3f3 , 24-diol(xVa) 
Mangiferadiol (xvb) 
Kangiferol ic acid (XVc) 
G.mannii 8 
C t h a w a i t e s i i 
5 C t h a w a i t e s i i 
9 11 
G,kola «G.mangostana 
G.kola 
G.quaesita 10 
G.mangostana 
G.mangostana 
11 
11 
Gtfnanqostana 
G.manqostana 
11 
11 
(B) Xanthones -
A la rge number of xanthones have bt^en i s o l a t e d from 
Garcinia spec ie s . 
Dloxyqenated xanthones -
1,5-Dihydroxy x.anthone(XVIa) 
1-Hydroxy-5-methoxy- (XVIb) 
xanthone 
1,7-Dihydroxy xanthojpe (XVII) 
r 
(Euxanthone) 
12 G.bucharanii^G.echino-
7 7 
carpa , G.terpnophylla 
G»xanthochwias 
12 G.buchananii 
13,14 
G,xanthochymus 
G.euqenifol ia 
^ . 16 
G.indica 
7,13,14 
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(X ) (XI) 
(XH) ( x j i n 
CHoOH 
COOH 
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2/5-Dlhydroxy xanthone (XVII ) 
1,6-Diniethoxy xanthone(XVIII) 
G . thwai tes l i 
5 G, thwai tes i i 
Trloxygenated xanthone 
Buchanana xanthore (XIX) 
Gentisin (XX) 
1,5,6-Trihydroxy xianthone (XXI) 
1,6,7-Trihydroxy xanthone(XXII) 
12 G. buchananll 
G.euqenifol ia 
•^ P^15 G.euqenifolia 
15 G.euqenifolla 
Tetraoxyqenated xanthone 
1, 4, 7-Trihydroxy-3-methoxy-
xanthone (XXlIIa) 
l,3,4,7-.Te t r a Piethox:^-
xanthone (XXI l ib) 
1,3,5,7-Te trahydroxy-
xanthone (XXIV) 
1,3,6,7-Te trahydroxy-(XXV) 
xanthone 
2,5-Dihydroxy-l ,6- diniethoxy-jcanthone (XXVI) 
2,4,5-Trihydroxy-l-methoxy-
xanthone(BR xanthone-B)(xxVII) 
G.euqenlfol ia 15 
G,euqenifolia 15 
G,pundunculata 17 
G.echinccarpa , 
17 G.pundunculata , 
18 G.mult l f lora , 
19 G.manqostana , 
G . thawal tes i l , 
20 
G.manqostana , 
Isoprenylated xanthones 
1,5-Di hydroxy-2-
(3-methyl b u t - 2 - e n y l ) -
3-methoxy xanthone (XXVIIIa) 
G.manqostana 21 
so 
(XVldy R:H 
(XVI b) R:Me 
(XVII) 
(XVII ) 
RoO 
(XVIII) Rj,= R 2 = M e 
(XIX) ( X X ) 
{ <XII) 
s^  
OMe 
(XXi i i a ) R:H 
(XXIIIb) R:Me 
SI 
(XXIV) 
(XXV) 
MeO 
( XXVI) 
( xxvn ) 
( X X V I I I a ) D - u r, 
"^ ^l-H, R^rOH, R 3 : H 
fXXVmt,) R r H . R 2 : H , R 3 , 0 H 
(XXXIa) R,:Me Rg: H RoiMe 
( X X X I b ) R , : R 2 : R - H ( XXIX) 
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1, 7-D i hydroxy- 2 ( 3-methy 1-
but-2-enyl) xanthone (XXVIIIb) 
l,5,8-Trihydroxy-3-methoxy-
2-(3-methyl but-2-enyl)-
Xanthone (XXIX) 
Mangostin (XXX) 
(3 -Mangostin (XXXia) 
G.mangostana 
G.manqostana 
21 
22,23 
44 7 
Ccowa , G. terpnophylla 
G.echinocarpa , 
G.manqostana 
G.mangostana 
24-29,34-39 
26 ,27 ,36 ,40 
Y -Mangostin (XXXIb) 
(Normangostin) 
Gar tan in (XXXIla) 
8 -Desoxygar t an in (xxx l lb ) 
1, 3 , 5 - T r i h y d r o x y - 4 , 8 - d i -
( 3 , 3 - d i m e t h y l a l l y l ) xanthone (XXXIII) 
Garcinone-A (XXXIV) 
Garcinone-C (XXXVa) 
Garcinone-D (XXXVb) 
1, 7-Dlhydroxy -3,6-
dimethoxy-2,8-di-(3,3 -
d i m e t h y l i l l y ) 9 - H xan thene-9 -one (XXXVI) 
l,3,6,7-Tetrahydroxy-2,8-
dl(3 methyl but-2-enyl) 
xanthone (XXXVII) 
G . m a n s o s i M ' ' ' ' ' ' ^ ' ^ ^ 
G . m a n c i O s I M ' ' ' ^ ' ' ^ ' ' ^ 
G.roanqostana"^^* ^^'^^ 
G . q u a d r i f a r l a 42 
G.manqostana 
G.mangostana 
G.manqostana 
G.manqostana 
37,43 
37,43 
35 
37 
G.mangostana 27 
{ XXX ) 
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(XXXIIa)R:OH 
( XXXII b)R:H 
( XXXIII ) 
y< 
M e O ' ^ 
H ( N ^ 
( X X X V a ) R:OH 
( X X X V b ) R: OMe 
( XXXVl) 
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(XXXVII) 
(XXXIX) 
CH20H 
(XXXVIII) 
MeO 
<XLa) R 2 : H 
«1= (. 
CH2OH 
(XLb) R,= H 
^2= { — 
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G e r a n y l a t e d and p r e n y l a t e d s t an thone 
Cowanol (XXXVIII) 
Isocowanol (XXXIX) 
cowanin (XLa) 
I s o c o w a n i n , (XLb) 
R u b r a x a n t h o n e (XLI) 
M e r v o s a x a n t h o n e (XLII) 
45 G . p y r i t e r a , 
44 G.cowa 
45 G . p y r l f e r a 
44 45 
G»cowa , G . p y r i f e r a 
45 
G.pyrlfera 
44 45 
G. r u b r a , G . p y r l f e r a 
• ^ 1 • 53 ^ 63 
G . p e r v l f o l i a ,G»cowa 
G . n e r v o s a 45 
X a n t h o n e s w i t h c y c l l z e d i s o p r e n o l d 
J a c a r e u b i n (XLI I I ) 
Py rano ja>ca reub in (XLIV) 
7 - f j r eeny l j a c a r e u b i n (XUV) 
R h e e d i a x a n t h o n e - A (XLVI) 
G,dens iven ia 
G.dens iven ia 
4 6 , 4 7 
4 6 , 4 7 
G.dens iven ia 47 
45 G . p o l y a n t h a 
47 G . d e n s i v e n i a , 
^ ^ ^- -42 G , s t a u d i i 
5 , 9 - D i h y d r o x y - 8 i n e t h o x y -
2, 2 - d i m e t h y l -7-( 3 - m e t h y l but-
2 - e n y l ) -2H, 6 H - p y r a n o ( 3 , 2 - b ) -
x a n t h e n - 6 - o n e (XLVIja) 
G a l a b a x a n t h o n e (XLVIIb) 
G a r c i n o n e - B (XLVIII) 
G . m a n g o s t a n a 36 
G.mangostana 
G.mangostana 
29 
37,43 
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M « 0 . ^ 
( X L I ) (XLII ) 
( X U I I ) 
(XLIV) 
( XLV ) (xLvn 
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(XLVIia) RroH 
(XLVlIb) R : H 
0 OH 
( XLIX) 
( XLVIll) 
( L ; 
(LlIa)R:Me R,:CHO Rg^ Me 
(LIIW RrCHO R^-.Me R^-^ 
(LIIORiMe R,:R2:Me 
( Llld) R:R2:Me R^ C^HO 
H 0 
( Llle) R:COOH R,:R2=Me 
(Ll l f ) RrRgZMe RjrCOOH 
(Llig) R:COOHR,rMe R2 = 
88 
M a d u r a xanthone (XLix) 
HR-xanthone-A (D 
I s o r h e e d l a xanthone (LI) 
M o r e l l i n (L l l a ) 
I s o m o r e l l i n (L l lb ) 
Deoxyisotnorel l in (LIIC) 
D i h y d r o l s o m o r e l l i n (Ll ld) 
G . o v a l i f o l i a 
20 
G. manqostana 
45 G, p o l y a n t h a 
30/-33,48,52,54-57 
G.rporel la 
G.more l l lQ-^2-54-57 
49,50 G .mcre l l a 
G.more l la 49,50 
M o r e l l i c ac id (L l l e ) 
I s o m o r e l l l c a c l d ( L I I f ) 
Gamboglc ac id (L l lg ) 
Neogambogic a c i d (LI I I ) 
E thoxyd ihyd ro i somore i l i n (LIV) 
Moreo l l i n (LVa) 
G .mcre l l a 
G.more l la 
58 
58 
G. more 11 a 58-61 
G.hanburyl 61,62 
G .hanbury i i 
G .more l la 
62 
G.more l la 51 ,52 ,54-58 
I s o m o r e o l l i n (LVb) G.more l la 52,54^56 
Benzophenones 
Maclur in (LVI) G.pundunculata 
G.xanthocbvmus 
17 
13,14 
P r e n y l a t e d benzophenones 
Kolanone (LVII) G.kola 64 
89 
R vRi 
OH 0 OC2H5 
(LVa) R:CHO R,:Me 
(LVb) R:MeR,rCHO 
H 
HO-.^^^i^^^H ^ 
(LVI) 
( LVII ) 
UVIin 
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Xanthochymol (LVIII) 
Isoxanthochymol (LIX) 
Cambogin (LX) 
Camboginol (LXI) 
B r o n l a n o n e (LXlIa ) 
G a r c l n o l (LXI I I ) 
I s o g a r c i n o l (LXIV) 
G. xanthochxmu^^^ ' -^ '^ ' ^ ^ ' "^^  
45 2* p o l y a n t h e , G . o v a l i -
f o l l a ' ^ . G . s a u d i i ' * ^ 
74 G.xishuanbannanensls 
G.xanthochymus^^*^ '*^^^"^ '^ 
45 G , p o l y a n t h a / G . o v a l l -
4 
f o l i a , G . x i s h u a n b a n n a -
74 
n e n s l s 
G .camboq la 6 8 , 6 9 
C x a n t h o c h y m u s 
G.camboqia 
66 
G.indica 73 
70 71 77 G . h o m o b r o n i a n a ' ^ ' ^ 
G . i n d l c a ' ^ ^ ' ^ ^ 
G.indica 73 
(D) F l a v o n o i d s 
M o n o f l a v o n o i d s 
E r l o d i c t y o l (LXVa) 
3 , 3 ' , 4 ' , 5 , 7 - P e n t a -
h y d r o x y f l a v o n e (LXVb) 
A p i g e n i n (LXVIa) 
G . c o n r a u a n a 7 6 , 7 7 
G, l i y l n q s t J D u l i 
79 
78 
G . e u q e n i f o l i a 
G « e u g e n i f o l i a 79 
G . m u l t i f l c r a 18 
G « e u q e n i f o l i a 
79 G.)3 J c h a n a n i i 
79 
92 
> ^ 
(LX) V 
(LXIia/° 
93 
(LXnb)7l 
R::(CH2CH :CMeC H2 )2CH2CH :CMe. 
R,: CH2CH:CMeCH2CF^CHrCMe2 
(LXIV) 
94 
3H 
^ V H 
(LXVa) R:H 
( L XVb) R :0H 
(LXVIa) R:R,:H 
( LXVIb) R:R,:Mc 
( LXVIC) R:H H^-^e 
/ V H 
(LXVII) 
( LXVI Ila) R : D-Gaiactose , R,: owe 
( LXvnib ) R:OH R,rDiglucose 
A p l g e n l n - 5 , 7 , 4 i t r i m e t h y l -
e t h e r (LXVIb) 
Apige n i n - 4 Ime t h y l -
e t h e r ( L X V I c ) 
F i s e t i n (LXVII) 
S O r b i f o l i n - 6 - g a l a c t o s i d CLXVIIa) 
G . k o l a 80 
G . k o l a 80 
G. k o l a 80 
G.andamanica 100 
S c u t e l l a r i n , ? -
d l g l u c o s e (LXVIIIb) 
4'-Hydroxy w o g o n i n - 7 n e o -
h e s p e r i d o s i d f t (Lxlx) 
G . a n d a m a n l c a 
G. andamanica 
100 
101 
B i f l a v o n o i d s 
M a n n i f l a v o n e (LXXa) G.manni 8 ,76 
GB (LXXb) G. s p i c a t a 
G . t h a w a i t e s i i 
G« t e r p n o p h y l l e ' 
14 G. xan thochymus ' 
G . m a n n i ^ G . k § h ^ ° ' ^ ^ 
G . m u l t i f l o r a 82 
G . b u c h a n a n i i , 79 ,63 ,84 
G . e u q e n i f o l i a 15 
06 
Neohesperoside r\oH 
( LXIX) 
(LXXa)R:H,R,:R2:R3:Ri,:0H 
/ V. 
OR 0 
(LXXb) R:R2 = Rj^:H^ RjrRgrOH 
(LXXC) RtRjiRg: H^Rj^OH^Rj^rH 
( LXXJ) R i R g i H , R,:R3:Rz,iOH 
{ LXXe) RrR, :R2:H, RarR/^iOH 
( L X X f ) R:R2:H, R, :R/ j :0H,R3:0Me 
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GB X J (LXXC) G,splcata> 3,82 
G.terpnophylla 
G.xanthochymus 
Q 
G.manni , 
14 
G . P u n d u n c u l a t a / 
G . k o l a , 
17 
G . m u l t i f l o r a 18 
8"? G . b u c h a n a n i i , 
G . e u q e n l f o l l a 
86 G . v o l k e n s i i 
15 
GB2 (LXXd) 
GB2(^)(LXXe) 
K o l a f l a v a n o n e , (LXXf) 
G . t e x p n o p h y l l a 
G . t h a w a l t e s i i 
G .mann i? G.kola®-^'®^ 
G.buchananii 7 9 , 8 3 , 8 4 
15 
82 
G . e u q e n i f o l i a / 
G . x a n t h o c h y m u s 
G . s p i c a t a 
p 
G.manni , G.naul t i ' -
18 79 
f l o r a , G . b u c h a n a n i i 
G . e u q e n i f o l i a , 
C d u l c i s ^ " ^ 
G . v o l k e n s i s 
G . k o l a ^ ' ^ ° ' S l 
15 
V<i 
(LXXia) R=jBDGluCvRi=OH, RgcH 
(LXXIb) R=/JD-6luc.,RpR2=R3-H 
(LXXIC) R=H, R,-_R2-.0H,R3=Me 
Xanthochymuside (LXXia) G. xanthochymus 
99 G, multiflora 
82 
S^S^-Binaringenin-
7«-0-p -D-glucoSe (LXXIb) 
GB-3 (LXXic) 
3«.0-Methyl fukugetin (LXXlVa) 
G. multiflora 99 
G. kola 85 
42 
Morelloflavone (LXXlVb) 
G. quadrlfaria 
46 G, densivenia 
G. S£icata88«89,9l 
4 4 76 G. mannli 
G, spicata 
^76 G. mannl 
G. iTiorella 
3,B9 
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G, echinocarpa 
G. indica^^ 
G. xanthochymus 
G. quadrlfaria^^ 
13, 14 
99 
G . d e n s l v e n i a 
G . m u l t i f l o r a 
46 
18 
, 9 2 G . l i v l n q s t o n l i 
G . d u l c i s ,G,talbota 
G . v o l k e n s i i 8 6 
Volkens l f l avone , (LXXIVc) 
(Ta lbo ta f l avone) 
G .ech lnoca rpa , 
G, xanthachymus, ' 
G.lndica'^^/G. splcata^^ 
18 G . m u l t l f l o r a , 
G. v o l k e n s i i 
17 G.punduncula ta , 
90 G » t a l b o t a 
87 G . d u l c l s 
Pukugis ide (LXXlVd) 
S p i c a t o s i d e (LXXIVe) 
G.conrauana 76 
G. s p i c a t a 82 ,88 ,89 
G , m u l t i f l o r a 
• ^ 82 G , s p i c a t a 
G . m u l t i f l o r a 
99 
99 
Ainentoflavone (LXXVa) 
Podocarpusf lavone-A (Lxxyb) 
art on 
G.kola ,G.dulcis 
G.livinqstonii 
92 G.multiflora 
G.livinqstonii 
93 
93 
ino 
JR 0 
(LXXIVa) R:R, :H.^- :oMe 
(LXXIVb)R,zR2:H R r^ OH 
( LXXIVC) R :RI :R^ :H 
(LXXva)R:H hn 
(LXXVb) R:Me 
(LXXVi; 
(LXXIVd)RrH^R,:^.0.6,^,C^R2:oH 
('-XXlVe)R:R2:H,R,:^.0.Gluc 
{ LXXVII) 
mi 
c u p r e s s u f l a v o n e (LXXVI) 
A g a t h i s f l a v o n e (LXXVI I) 
1 - 4 ' , 1 - 5 , 1 1 - 5 , 1 - 7 , I I - 7 , 
P e n t a h y d r o x y f l a v a n o n e 
c h r o m o n e (LXXVIII ) 
F R - 9 0 0 l 9 ! i ILXXIX) 
1 - 5 , 1 1 - 5 , 1 - 7 , 1 1 - 7 , 1 - 3 ' . 
I - 4 * , I I - 4 * * H e p t a h y d r o x y -
[ 1 - 3 , 1 1 - 8 ] f i a v a n o n y l -
f l a v o n e (LXXX) 
G a r c i n l k o l i n (LXXXl) 
G . m u l t i f l o r a 
G . m u l t l f l o r a 
8 7 
G . d u l c i s 
92 
G , SJr' 1 C t'l t O 
9 4 
G. n e r v o s a ' 95 
G.ko l a 9 7 
M1 s eg 1.1 a ne ou s 
G u a i n e n e (LXXXII) 
5 , 7 - D i h y d r o x y c h r o m o n e (LXXXIII ) 
C o n r a u a n a l a c t o n e ( L X X X l V a ) 
G. a n a n q o s t a n a ^ 
7 6 . 7 7 G, ._COfirau,ind 
7 6 , 7 7 • C. c o n r a u a n a 
4 - H y d r o x y - 3 ( 3 ' * , 3 " DMA)-
6 - p e n t a d e c a p y r a n - 2 - o n e (LXXXlVb) 
G.conrauana 76 
4 - H y d r o x y - 5 - ( 3 " , S ^ D M A ) -
O - p e n t a d e c a p y r a n - 2 - o n e (LXXXIVc) 
G,conrauana 76 
102 
(LXXVIII ) R : H 
OR 0 
( L X X X ) 
/ V H 
( LXXXI ) ^'- "/OH 
• • N 
H 
1.7 
H-N' 
2 3 V 
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ClijHgg 
( LXXXIl ) 
M c C ^ f 
( LXXXIII) 
HO" 
X]i^^29 
( LXXXlva)R,:R3:H,R2:0H 
( LXXXlVb)R,:H,R2:0H,R3:DMA 
( LXXXlVc)R,:DMA;R2=0'^/f'3=H 
( LXXXlVd)R,:H^R2:0Me, R3:DMA 
( LXXXIVe)R,:DMA,R2:0Me,R3rH 
CH2)6-CH=CH-(tH2)7Me 
( LXXXVa) R,:DMA,R2--H 
(LXXXVb) R,:H,R2:0MA 
( L X X X V I ) 
MeO 
C5H9 
MeO 
5 " 9 HO 
(LXXXVII) 
C5H9 ~ 
CR2 CloH,7 -
OMe 
<l.XXXVII,aMVC5H,;R,/!3«OjH,IVq„H,^ 
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4 - M e t h O x y - 3 - ( 3 " , 3 " DMA)- G. c o n r auaiia"^^ 
6 - p e n t a d e c a p y r a n e - 2 - o i ) o (LXXXlVd) 
4 - M e t h O x y - 5 - ( 3 " , 3"DMA)- G. c o n r a u a n a ^ ^ 
6 - p e n t a d e c a p y r a n - 2 - o n e (LXXXlVe) 
76 2 -Me thOxy-3 (3 ' ' , 3"DMA) * G . c j n r a u a n a 
6 - p e n t a d e c a p y r a n - 4 - o n e (LxxxVa) 
76 2 - M e t h o x y - 5 - ( 3 ' * , 3 " M4A) - G / : . on rauana 
6-pe n t a d e c a p y r a n - 4 -one (LXXXVb) 
76 3 - a - H y d r o x y - 5 - ( h e p t a - G . m a n n i i 
d e c - 8 l e n y l ) - t e t r a h y d r o f u r a n - 2 - o n e 
Q u a e s i t o l (bXXXVII) 
3-p - A c e t o x y o l e a n i c a c i d G . q u a e s l t a 
75 {-) Hydroxy c i t r i c a c i d G . i n d i c a 
1 0 98 He rmon ion i c a c i d (LXXXVIIIa) G .guaes i t o j - ' ' "^ ^ 
D e c a r b o x y l a t e d G . q u a e s i t a ' 
P r o d u c t o f h e r r n o n i o n i c 
a c i d 
®iig(§iiga®iei 
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THE CONSTITUENTS OF GARCINIA DULCIS AND GARCINIA 
XANTHOCHYMUS 
From the methanollc extract of the leaves of 
Garclnia dulcls (1 kg) and Garclnla xanthpchymus (1 kg) 
(Guttifereae), friedlin, canophyllol, betulin, lupeol, 
p-sitosterol/ dlmethylterepthalate, flavones such as 
aplgenln, monomethylether of amentoflavone and GB-flavone 
were Isolated. All the constituents were Identified by 
spectral and chemical data. 
1, Constituents of the leaves of G, dulcls 
The leaves of G. dulcls were extracted with metha-
nol. Methanol extract was dried and treated with petrol, 
chloroform, ethylacetate, acetone and then with methanol. 
Petrol and diloroform fractions after column chromatography 
and crystallization gave three compounds labelled as GD-l, 
GD-2, and Gp-3. 
GD-1 i Eluted with petrol was found to be identical 
with lupeol by its NMR, It shows (Fig.l Table 1) singlets 
at d 0.74, 0.80, 0.84, 0.92, and 1.02 for eight methyl 
groups. The CH and CH protons also appeared as singlet 
at d 1.26, 1.40, 1.42, 1.60, and 1.64. C-2 protons 
appeared between d 2.22 - 2.43. Axial hydrogen appeared at 
F i g , 1. HN :^R s p e c t r u m of GD-l l u p e o l 
r 
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A s s 
2 
3 
X 
X 
Iqnmen 
CH3 
CH3 
^ 3 
CH3 
CH3 
i t s 
^ 3 , 2 0 and hydroxyl p r o t o n s a t 6 4 .62 (d) , These d a t a 
a r e found t o be comparable with l u p e o l , 
TABLE - 1 
Cherrlcal s h i f t of p r o t o n s of GD-1 ( S-scale) 
Chemical s h i f t o£ p r o t o n s 
0 .74 ( s , 6H) 
0 .80 ( s , 3H) 
0 .84 ( s , 3H) 
0 .92 (s,9H) 
1.02 ( s , 3H) 
CH, & CH protoxis 1 . 26 ,1 .40 , 1.42, 1.10 
& 1.64. 
Cj - Oi^ 2 .22 - 2.43 (m, 2H) 
3 - ax-H 3.20 (m, IH) 
OH p r o t o n s 4 .62 (d, IK) 
s • s i n g l e t , d = d o u b l e t , m « m u l t i p l e t . Spectrum run 
in CDCI3 a t 100 MHz. TMS as I n t e r n a l s t a n d a r d . 
^D>2 > ^ - s i t o s t e r o l & s t l g m a s t e r o l s 
E lu t ed with p e t r o l - b e n z e n e d : 1) and c r y s t a l l i z e d from 
CHClj-EtoH, m.p. 1570c, Rf 0 .28 (B.E.95j5) .From hum 
(Table 2, F i g . 2) , i t appeared t o be mix ture of ^ - s i t o s t e r o l 
and s t l g m a s t e r o l . 
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TABLE - 2 
Chemica l s h i f t of p r o t o n s of GD-2 ( ^ - s c a l e ) 
Assignment^ 
18-Me 
29-^"ie 
26, 27-Me 
21-Me 
19-Me 
3-ax-H 
-OH p r o t o n 
O l e f i n i c p r o t o n s 
G i - and CH p r o t o n s of c y c l i c 
s y s t e m and s i d e c h a i n 
^ e m i c a l s h i f t of p r o t o n s 
0 . 6 7 ( s , 3H) 
0 . 8 0 ( d . J « 6 . 8 Hz, 3H) 
0 . 8 6 ( d . J a 6 . 5 Hz, 6H) 
0 , 8 8 ( d , J » 6 . 5 Hz, 3H) 
1.00 ( s , 3H) 
3 .5 2 (m, IH) 
5 . 1 2 (m, IH) 
5 . 3 9 (m, IH) 
1 .02 - 2 . 2 6 
s » s i n g l e t , d - d o u b l e t , m « m u l t i p l e t , spec t r -um run 
i n CDCl. a t 100 MFJz, ThiS as i n t e r n a l s t a n d a r d . 
Gp~3; T r l m e t h y l e t h e r of a m e n t o f l a v o n e j 
E l u t e d w i t h b e n z e n e and c r y s t a l l i z e d from CHCl_-
H e x a n e , np 315-17 C, R f - 7 5 ( B e n z e n e s p y r i d i n e : f o r m i c ac id^ 
3 6 ; 9 J 5 ) g a v e p o s i t i v e s h i n o d a t e s t , brown c o l o u r u n d e r 
UV l i g h t and brown c o l o u r w i t h a l c o h o l i c F e C l ^ . On m e t h y l -
a t i o n i t was found t o be c o m p a r a b l e w i t h a m e n t o f l a v o n e 
h e x a m e t h y l e t h e r • P a r e n t compound was c o m p a r a b l e w i t h 
. S _ _ g _ 8 _ _ g 
.1 .:,..UL... 
F i g . 3 J H^NMR s p e c t r u m of GD-4, 3 - n i e t h o x v - 4 -y -4 -hyd roxy benzo ic acid 
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t r i i n e t h y l e t h e r of a n i e n t o f l a v o n e , 
IR - y cm -^  » 3400 , 2950, 2350, 1740 , 1655, 1620 , 1580, 
max 
1540 , 1470, 1380, 1270 . 1180, 1030 . 9 5 5 , 
7 7 0 . 
E t h y l a c e t a t e and a c e t o n e f r a c t i o n s were iiilxed and 
w e r e p u r i f i e d b y colunm c h r o m a t o g r a p h y . T h r e e compounds 
w e r e s e p a r a t e d and l a b e l l e d a s GD-4, GD-5, and GD-3, 
G O . 4 i 
GD-4 was e l u t e d w i t h b e n z e n e - e t h y l a c e t a t e (-9si) 
a s y e l l o w c r y s t a i s , n p , 1 8 5 C and g a v e brown c o l o u r w i t h 
a l c o h o l i c FeCl^ w h i c h i n d i c a t e s t h e p r e s e n c e of p h e n o l i c 
h y d r o x y l . The HNMR a p e c t r u m ( F i g . 3 , T a b l e - 3 ) showed a 
s i n g l e t a t ^ 3 .80 f o r a me thy l g r o u p , two d o u b l e t s a t 
d 6 . 8 2 (J»9Hz) & 7 . 4 8 ( J = 3Hz) a t t r i b u t e d t o H-5 and 
H-2 p r o t o n s and a d o u b l e t of d o u b l e t a t d 7 .4 2 a s s i g n e d 
t o H-6 p r o t o n . I t was c h a r a c t e r i z e d a s 3 - m e t h o x y - 4 -
h y d r o x y b e n z o i c a c i d C L X X X I X ) . 
TABLE > 3 
Chemical shift of protons of GD.4 ( d scale) 
Assignments Chemical shift of .protons 
OCH^ 3.80 (s, 3H) 
H-5 6.82 (d,Jr=9Hz, IH) 
H-6 7.42(dd,J-9Hz & 3Hz,IH) 
H-2 7,48 (d, J « 3Hz, IH) 
s m s i n g l e t , d « d o u b l e t , dd » d o u b l e d o u b l e t . S p e c t r u m run 
i n DMS0-d6 a t 100 Miz, Ti'S ad i n t e r n a l s t a n d a r d . 
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cr F l 
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7.0 
. SCO - . y v 
1.6 3 8 H C K , ^ ; : ^ ^ ^ ^ ' ' ^ 
200 " " T > ^ i f 1309 
303 " ^ ^ i ^ 
6300 T[ r 
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OL P(l " " ^ 
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a.Q 
2 5 . 0 0 
0.0 
1 4 , 9 3 4 P 
- 1 . 7 2 4 P 
HZ/CM 1 9 9 . 9 7 G 
PFH/CM . 6 G 6 
SR 4 7 9 1 . 9 5 
F i g . 4 s H^NMR spect rum of GD-6, 4 -o-methyl amentoflavone 
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.0CH3 
;ooH 
(LXXXIX) 
G D- 5 I 
GD-5 was e l u t e d w i t h b e n z e n e - e t h y l a c e t a t e ( 8 j 2 ) 
and c r y s t a l l i z e d from b e n z e n e - a c e t o n e a s y e l l o w c r y s t a l s 
nii . ^ 350*^0 / Rf 0 . 1 7 (DFF). On m e t h y l a t i o n i t was found 
t o be a m i x t u r e of GB b i f l a v o n e s . 
GD-6 i 
GD-6 was e l u t e d w i t h b e n z e n e e t h y l a c e t a t e ( l i l ) 
and c r y s t a l l i z e d from b e n z e n e - a c e t o n e / rn.p.^350 C. I t was 
c h a r a c t e r i z e d by ^HNKR ( F i g . 4 , T a b l e 4) as 1 - 4 ' - O - m e t h y l 
10 5 
a m e n t o f l a v o n e ( b i l o b e t i n ) and i t s p e r m e t h y l e t h e r was 
c o m p a r a b l e w i t h a m e n t o f l a v o n e h e x a m e t h y l e t h e r 
HO 
rx.H 
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TADLB - 4 
Cherr^lcal s h i f t of p r o t o n s of GD-6 ( d - e c a l e ) 
A s s i g n m e n t s C h e m i c a l s h i f t of p r o t o n s 
' l - I - f i 6 . 7 4 4 5 (d , J « 3Hz, IH) 
i''-l'(> 6 . 3 4 8 5 (d , J » 3Hz, IH) 
H - I - 3 , I I - 3 6 . 3 3 8 5 , 6 . 7 7 6 7 ( s , l H each) 
M-lI - f . 6 . 8 9 3 8 ( s , l H ) 
' 1 -1 -2* e , 0 3 8 0 ( d , J - 3 H 2 , IH) 
H - I - 6 ' 8 . 0 4 7 4 (dd , J - 8Hz ,3Hz, IH) 
H - I - 5 ' 7 . 1 1 1 7 ( d . J « 8Hz,IH) 
H - 1 I _ 3 ' , 5 ' 6 . 6 8 8 1 (d , J»8Hz, 2H) 
O K e - I - 4 ' 3 .810 (s ,3H) 
i 
s » s i n g l e t , d » d o u b l e t , d d , r d o u b l e d o u b l e t . S p e c t r u m 
run i n DMS0_d6 a t 300 MHz. TMS as i n t e r n a l s t a n d a r d . 
2. C o n s t i t u e n t s of t h e l e a v e s of G, xan thochymus 
Leaves of G .xan thochymus c o l l e c t e d from B o t a n i c a l 
G a r d e n , C a l c u t t a , were e x t r a c t e d w i t h m e t h a n o l . The m e t h a n o l 
e x t r a c t was d r i e d u n d e r r e d u c e d p r e s s u r e . A d a r k g r e e n 
gummy mass was o b t a i n e d and i t was t r e a t e d w i t h p e t r o l 
( 6 0 - 8 0 ° ) , d i J o r o f o r m , a c e t o n e , and m e t h a n o l . The p e t r o l 
t r a c t i o n and c h l o r o f o r m f r a c t i o n s were mixed and c r u d e 
p r o d u c t was p u r i f i e d by coloumn c h r o m a t o g r a p h y . S i x 
compounds were s e p a r a t e d by c r y s t a l l i z a t i o n . 
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I l l 
GX-1 s 
GX-lmi .p . 270°C, Rf » 0 . 9 1 ( B J E . 9 5 J 6 ) i s s o l u b l e 
i n c h l o r o f o r m . From H NMR s p e c t r u m ( F i g . 5 , T a b l e - 5 ) 
i t was found t o be coni i jarable w i t h f r i e d e l i n ( ^^-^ ) 
TABLE - 5 
Chemica l s h i f t of p r o t o n s of GX-1 { d s c a l e ) 
A s s i g n m e n t s 
CH3 
CH3 
CH3 
2 X a i ^ 
CH, 
CH and CH*protons 
CH2 a t C2 
CH a t C, 
Cher r i ca l s h i f t of p r o t o n s 
0 . 6 8 ( s , 3H) 
0 . 8 3 ( s , 3H) 
0 . 8 5 ( s , 3H) 
0 . 8 7 ( s , 3H) 
0 , 9 9 ( s , 3H) 
1.P2 ( s , 6H) 
1.04 ( s , 3H) 
1 . 2 1 , 1 .36 , 1 , 38 , 1 . 4 1 , 
1 . 4 4 , 1 .52 , 1.6 
2 . 22 - 2 . 3 2 (m) 
2 . 3 9 ( s , IH) 
s » s i n g l e t f m n - . u l t i p l e t . S p e c t r u m irun i n CDCl 
a t 100 MHz, TMS as i n t e r n a l s t a n d a r d . 
(XCIJ 
\ 
Fig. 6 , ^HNMR spectrun, of GX-3, str.. Ight chain al 
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GX.2 i 
. GX-2, in^. 137°C was I d e n t i f i e d as f - s i t o s t e r o l 
by d i r e c t conpar i son wi th an a u t h e n t i c sarnple. 
GX-3 » 
GX-3, m.p. 90°C, Rf » 0 .67 (BjE, 9 5 J 5 ) from ^H. NMR 
( F i g , 6) i t was found t o be a s t r a i g h t cha in a l c o h o l 
because a s i n g l e t appeared a t ^ 0 ,85 f o r methyl p r o t o n s 
and ano the r s i n g l e t appeared a t ^ 1,23 f o r methylene 
p r o t o n s . A down f i e l d s i n g l e t , a t ^ 1,6 can be a s s i g n e d 
t o methylene p r o t o n s of '*-CH2 - OH" g roup . A broad peak 
appeared a t d 3.64 fo r "Ch^ " In CH2OH, The molecu la r formula 
of t h e compound may be deduced as C-^H- 0 on t h e b a s i s 
of i n t e g r a t i o n c u r v e . 
G2C-4 » 
m.p. 279°C, Rf » 0.60 (BjE, 9 5 i 5 ) . The mass 
spec t rum (F ig . 8) showed molecu la r Ion a t m/z 442 (1) 
and o t h e r d i a g n o s t i c peaks appeared a t 411(90) , 3 0 i ( l O ) , 
296(11) , 273(49) , 247(16) , 137(100) , 110(80) , 9 5 ( 8 9 ) . The 
r e s u l t of H^NMR ( f i g . 7) i s g iven in t a b l e 6, 
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TABLE - 6 
Chemlqa l s h i f t of p r o t o n s of GX-4 ( d s c a l e ) 
Asslqnfnents_ Chen . i ca l s h i f t of p r o t o n s 
CH. 
CH 3 
2 X CH. 
2 X CH. 
CH, 
CH and CH protons 
Protons at C-2 and C-4 
CH - OH 
0 , 6 8 ( s , 3H) 
0 . 8 3 U , 3H) 
0 . 9 1 ( s , 6H) 
0 . 9 9 ( s , 6H) 
1,06 ( s , 3H) 
1 .35 - 1.84 (rr) 
2 . 2 - 2 .4 (m) 
3 .65 ( s , 2H) 
s « s i n g l e t , m « m u l t i p l e t , s p e c t r u m r u n i r CDCl, a t 
100 Hi , TMS as I n t e r n a l s t a n d a r d . 
From H NMR a n d ' n . p . i t was found t o be i d e n t i c a l 
w i t h c a n o p h y l l o l ( XCII ) 
GX-4(15 mg) was a c e t y l a t e d w i t h p y r i d i ! : e and 
a c e t i c anhydride t o form an a c e t a t e , m . p . i 7 l ° C which 
10 7 
was c o m p a r a b l e w i t h a c e t y l c a n o p h y l l o l . 
'CH2OH 
( X C I I ) 
Fig, 9 s HNMR Spectrum of GX-5,dimethylterephalate 

IH 
GX-5 s 
M . p . l 5 0 % R ^ « 0 .53 (BjE, 9 5 j 5 ) . The ^H NMR 
spectrum ( F i g . 9) show two s i n g l e t s , one a t ^ 3.95 
f o r two methoxy p ro tons and a n o t h e r a t 6 8,10 for a ror ra t ic 
hydrogens . The s t r u c t u r e was a s s igned as dime t h y I t e r p -
t h a l a t e ( X C I I I ) I t could not be d e t e c t e d from the s o l v e n t s 
used for I s o l a t i o n , t h e r e f o r e , i t I s n a t u r a l l y occur ing 
compound. 
OOCH3 
( XCin) 
GX-6 » C00CH3 
M.p. 226°C Rf » 0 .81 (BjE, 9 3 : 7 ) , The r e s u l t of 
^H KMR ( F i g . 10) i s g iven in T a b l e - 7 , From t h e s e d a t a 
TABLE - 7 
Chemical s h i f t 6f p ro tons of GX-6 (,d - s c a l e ) 
Assignments 
CH. 
CH. 
CH 3 
2 X CH. 
CH, 
CH p r o tons 
» CH^ 
Chemical s h i f t of p ro tons 
0 ,77 ( s , 3H) 
0,80 ( s , 3H) 
0.84 (S, 3H) 
0 .96 ( s , 6H) 
1.05 (S, 3H) 
1.99 - 1.55 (m) 
1.64 (s, m 
3.30 (d, 2H) 
4 .65 (d, 2H) 
s = s i n g l e t , d = d o u b l e t , m -5 m u l t i p l e t , spec t rum run 
in CDCl^ a t 100 MHz,TMS as t e r n a l s t a n d a r d . 
Fig- JI 
^ i g . 11 , H^NMR spec t rum of GX-8 a g a t h i s f l a v o n e 
it was identified as betulin (XCIV) . 
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HjOH 
( XCIV) 
Acetone f rac t ion was pur i f i ed by coluinn chroma-
tography and prepara t ive t h i n layer chromatography. Four 
compounds (GX-7 to GX-lO), are s e p a r a t e , 
GX-7 I 
Eluted with benzene-ethylaceta te (9s 1) and c rys t a -
l l i z e d froir. benzene-ethanol, m-p. 210°C Rf 0.65 (Bi-T. 36s9s5) . 
I t gave p o s i t i v e ' c o l o u r tei . t with Mg/HCl, but i s not fu l ly 
cha rac te r i zed . 
GX-8 t 
Eluted with benzene-ethylacetate ( 8 J 2 ) and fur ther 
pur i f ied by pjreparative th in layer chromatography (BPF) , 
Crys ta l l i zed from benzene acetone as yellow c rys t a l s , 
in,p.^ 350°C^ Rf = 0,37(BPF 36 j9 .5 ) , Gave dark orange 
colour with Zn-HCl, brown in UV l i g h t and brown with 
alcohol ic F e c i - , On methy a t ion i t gave y^illow f luorescent 
spot comparable to agathi flavone hexamethyl e t h e r . 
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The •'^ H NMR s p e c t r u m ( F i g . l l ) I s g i v e n In T a b l e - 8, 
T a b l e - 8 
Cheir.ical s h i f t of p r o t o n s of Gx-8 ( 6 scale ) 
A s s i g n m e n t C h e m i c a l s h i f t of p r o t o n s 
H - I - 3 
H - I I - 3 
H - I I - 6 
H - I - 8 
H - I I - 3 ' , 5 * 
H - I - 3 ' , 5* 
H - I I - 2 ' , 6 ' 
H - I - 2 ' , 6 ' 
6 . 2 ( s , IH) 
6 .4 ( s , IH) 
6 . 4 8 ( s , l H ) 
6 . 8 6 ( S , IH) 
6 . 7 4 ( d , J a 9Hz, 2H) 
7 . 1 6 ( d , J = 9Hz, 2H) 
7 . 6 ( d , J = 9Hz, 2H) 
8 . 0 2 ( d , J = 9Hz, 2H) 
s » singlet, d = doublet, spectrum run in DMSO-dg at 
300 MHz, TMS as internal standard. 
In the mass spectrum (Fig. 12) the molecular ion appea-
red at m/z 358 (100 C-QH 0^ ) and other diagnostic peaks 
appeared at 520 (28), 509(2), 418(3), 389(3), 376(12), 
255(23), 153(12), 136 (12), 121 (58), 107(13), 83(l6) etc. 
These data were found to be comparable with agathisflavone 
( XCV ). 
(XCV) 
117 
GX-9 J 
Elutea with benzene-ethyl a c e t a t e ( I s l ) and 
fu r the r pur i f ied by p repa ra t ive TLC m.p, 350°C^ Rf = 
0,56, GX-9 was coinparable with monomethyl e ther of amen-
105 toflavone but on methylation i t gave three conpounds, 
one of which was coirparable with amentoflavone hexamethyl 
e t h e r l ° ^ 
Ethyla t ion of GX-9 
GX-9 (50 mg) was ethylated with d i e thy l su lpha t e . 
I t gave GX-9 Ea, GX-9 Eb (minor) and GX-9 Ec. These were 
fu r the r separated by p repara t ive TLC (benzene-acetone 8s 2) 
GX-9 Ea i 
Crystallized from chloroform EtOH as colourless 
needles, m.p. 195°C, Rf = 0,07 (benzene-acetone, 8$ 2) . 
Yellow fluorescence in UV light, no colour with alcoholic 
Feci . The ^HNMR Spectrum (fig. 13) is given in Table - 9, 
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TABLE - 9 1 1 8 
C h e m i c a l s h i f t of p r o t o n s of GX-9 F.a( 6 a c d i e ) 
A s s i g n m e n t s 
H - I - 6 
H - I I - 6 
H - I - 3 , I I - 3 
H - I - 2 ' 
H - I - 6 ' 
H - I I - 2 ' . 6 " 
H - I I - 3 ' , 5 ' 
E t h y l CHj 
0-CH^ 
OCH3-I -7 
C h e m i c a l - ' j h i f t of r . r o t o n s 
6 . 35 (d.vJ = 3Hz IH) 
6 . 4 6 ( d , J =< 311Z IH) 
6.51 ( s , nn 
6 . 5 7 , 6 . 6 2 ( s , IH e d c h ) 
7 . 8 9 ( d , J = 3H2 IH) 
7 . 9 0 (dd , J = e Hz IH) 
7 . 76 (d , J = e \\y.. ?]'.) 
7 . 4 0 ( d , J - b l lz 2H) 
1 . 1 1 - 1 .64 (ni, lOH) 
3 . 9 7 , 4 . 1 4 , 4 . 2 6 ( 4 , lOH) 
3 . 8 4 ( s , 3H) 
s = s i n g l e t , d = d o u b l e t , m = m u l t l p l e t , q = q u a r t e t , 
s p e c t r u m run i n C D C l , a t 300 M i z , TM;L; a s i n t e r t i u ] s t a n d a r d 
From t h e s e d a t a i t was f o u n d t o b e I - 7 - O - m e t h y l 
a m e n t o f l a v o n e ( XCV)* 
MeO 
( XCV ) 
GX-9 EC t 
crystallized from CHCl^-StOH as colourless granules, 
m.p. 250°C Rf = 0.87 (BPF 36s9i5) yellow fluorescence in 
UV light and no colour with alcoholic FeCl3. It was not 
fully characterized. 
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E l u t l o n of t h e column w i t h e t h y l a c e t a t e gave a 
ye l low compound, which was l a b e l l e d as GX-10. 
Gx - 10 
C r y s t a l l i z e d f rom e t h y l a c e t a t e , s o l u b l e i n MeOH, 
m.p 257°C, R'^ » 0 . 0 5 (BPF, 36s9s5) and 0 . 7 8 , e t h y l a c e t a t e : 
e t h y l m e t h y l k e t o n e : a c e t i c a c i d w a t e r ( 5 j 3 i l s l ) . I t g a v e 
p o s i t i v e S h i n o d a t e s t and M o l i s c h ' s t e s t c o n f i r m e d a f l a v o -
n o i d l c g l y c o s i d e . I t a l s o g a v e brown c o l o u r w i t h a l e . FeCl -« 
P r e s e n c e of h y d r o x y l g r o u p s a l s o i n d i c a t e d by t h e b a n d a t 
3300 cm" i n I n f r a r e d s p e c t r u m . The IR s p e c t r u m f u r t h e r showed 
an ot. ,Q - u n s a t u r a t e d k e t o n e a t 1650, I 6 l 0 cm" and t h e 
a r o m a t i c r i n g a p p e a r e d a t 1010 & 8 30 e t c . The mass s p e c t r u m 
( F i g , 14) showed b a s e p e a k a t m/z 283 ( ^ j e ^ l i ^ S ^ o t h e r p e a k s 
a p p e a r e d a t 432(M"^, 0 ^ 2 ^ 1 0 ° 10^ ' 4 1 4 ( 1 4 ) , 396( lO) , 378 (5) , , 
383 6c 270 (14) e t c . The H NKil s p e c t r u m of Gx-10 i n DMSO-d^ 
I s g i v e n I n T a b l e 10 ( F l g . i S ) , 
T a b l e - 10 
Chemica l s h i f t of p r o t o n s of Gx-lO ( S s c a l e ) 
A s s i g n m e n t C h e m i c a l s h i f t of p r o t o n s 
H-6 6 . 3 ( s , IH) 
H-3 6 . 8 ( s , IH) 
H-3*,-5* 6 . 9 5 ( d , J=H2, 2H) 
H - 2 ' , 6 « 8 . 1 5 ( 1 , J=9H2, 2H) 
A r o m e r i c p r o t o n of g l u c o s e 5 . 1 ( -, IH) 
6 - g l u c o s y l p r o t o n 3 . 5 - ^ '. (rrO 
s = s i n g l e t , d » d o u b l e , m = m u l t i p l e t s p e c t r u m r u n in 
DMSO-dg a t 300 MHz, TMS as i n t e r n a l s t a n d a r d . 
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The UV spec t rum of Gx-10 wi th s h i f t r eagen t i s g iven 
in Tab le - 11 , 
A MeOH nin 
max 
•f NaOAc 
+ NaOAc/H^BO^ 
+ AIC13 
+ AlCl^/HCl 
270, 300 sh , 335 
280, 300 sh , 370 
280, 300 sh , 370 
280, 305, 345, 385 
280, 305, 345, 385 
S h i f t from NaOAc and AlCl , showed t h a t t h e hydroxyl 
groups p r e s e n t s on ly on 4 ' , and 5 - p o s l t i o n of t h e f l avone 
nucleus , 
The compound Gx-10 was h y d r c l y s e d wi th F e C i ^ ° ^ and 
t r e a t e d wi th r e s i n s lRC-120 (H"*") and IRA-400(OH) t o remove 
Fe and Cl~ i o n s , gave a r ab inose (paper chromatography, 
n - b u t a n o l - a c e t i c a c i d - w a t e r 2 0 > 5 J 1 0 ) . From t h e s e d a t a i t 
lOQ 110 
was c h a r a c t e r i z e d as v i t e x i n ( xcvi ) •^'^^» ^^^^ 
Glucose 
( X^  -I ) 
IE^S>IgaaMIlS01P^lL 
121 
EXTRACTION OF THg LEAVES OF GARCINIA DULCIS 
Air dried powdered leaves of G. dulcls (l kg) coll-
ected from Botanical Garden, Calcutta, were exhaustively 
extracted with methanol. Methanol extract was concentrated 
and dried under reduced pressure. A dark brown gummy mass 
was then refluxed with petrol, chloroform, ethylacetate, 
acetone and then with methanol till the solvent in each 
case was almost colourless. Petrol and chloroform trac-
tions were mixed because they were found similar on T.L.C. 
Purification of chloroform fraction 
The crude chloroform extract (25 gm) was adsorbed 
on silica gel (35 gm) and transferred over a column of 
silica gel (250 gm) set with petroleum ether (60 - 8-^°). 
The column was eluted with petrol, petrol - benzene 
(9jl, 8:2/ l:l) and then with benzene. Elutidn cf the column 
with petrol gave a white solici which was further crysta-
llized with chloroform-Etoh into white crystalline substance 
as GD-I. 
GD-I i 
Soluble in chloroform, m.p. 202°C, R^ = 0.44 
f^ 
(benzene ethylacetate 95t5). I^  was identified as lupeol, 
•^H NMR (100 KHz, CDCl j) value on 6 -scale 
0.74 (s, 6H, 2 X CH^) 0.80 (s, 3H, CH ) , 0.84 
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( s , 3H, a i ^ ) , 0 . 9 2 ( s , 9H, 3 X CH^) , 1.02 ( s , 3H, CH^) , 
1 .26 , 1 . 4 0 , 1 . 4 2 , 1.6C, 1 .64, (CH^ ^ CH p r o t o n s ) , 2 . 22 - 2 .43 
(m, C^ - CH ) 3 .20 (m, IH, 3-ax) , 4 . 6 2 (d , IH, OH p r o t o n ) 
max 
IR ^) cm"-^ 
3300 ( b r , OH), 2950, 2900, 1635, (wec3k.;>C = 0 ) , 
1465, 1450, 1380, 1360, 1340, 1330, 1300. 1235, l i e 5 , 
1140, 1100, l o a o , 1040, 1010, 9 8 0 , 9 4 0 , 9 1 0 , BSD, 780, 
7 6 5 . 
GD-2 ! 
i i l u t e d w i t h p e t r o l ; b e n z e n e (1 :1 ) and c r y s t a l l i z e d 
f rom CHCl_-EtoH as w h i t e n e e d l e s h a p e d c r y s t a l s , m . p . 157°C 
Rf " 0 , 2 8 ( B . E , 9 5 S 5 ) . I t was c 3 c h a r a c t e r i z e d a s a m i x t u r e 
of p - s i t o s t e r o l and s t i g m a s t e r o l , 
^H NMR (100 Miz, CDCl^) d - s c a l e s 
0 . 6 7 ( s , 3H, 18-hte) 0 . 8 0 ( d , J » 6 . 8 Hz, 3H, 29-Me) , 
0 . 8 6 (d , J tt 6 . 5 Hz, 6H, 26, 27-Me) , 0 , 8 8 (d , J = 6 . 5 Hz, 
3H, 21 Me), 1.0 ( s , 3H, 19-Fe) , 3 . 5 2 (m, IH, 3-ax-H) , 5 . 1 2 
(m, IH, H y d r o x y l p r o t o n ) , 5 . 39 (m, IH, o l e f l n i c p r o t o n ) , 
1.0 2 - 2 .26 (-CH and CH p r o t o n s of c y c l i c s y s t e m and 
s i d e c h a i n . 
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4<Br 
max 
IR "^ Cm"-^  t 3400, 2900, 1710. 1640, 1450, 1380. 1240, 
1180, 1100, 1030, 980, 885, 725. 
Elution of the column with benzene gave yellow 
compound which was crystallized from C2-ICl^ -hexane as 
yellow crystalline sybstance, as GD-3, 
GD-3 i 
Soluble in acetone m.p, 315-17°C, Rf.:::.75 (benzene 
jpyr id ine j formic acid. 3 6 » 9 J 5 ) , I t gave p o s i t i v e Shinoda 
t e s t , brown colour under UV l i g h t and brown colour with 
a lcohol ic FeCl- , On methylation i t was found to be compara-
ble with amentoflavone hexairethyl e the r . Parent was compa-
rable with t r imethy l e ther of amentoflavone, 
IR vl cm"-^  J 3400, 2950, 2350. 1740, 1655, 1620. 1580, 
1540, 1470, 13B0, 1270, 1180. 1030, 955, 770. 
Ethylace ta te and acetone f rac t ions were mixed and 
adsorbed on s i l i c a ge l . and t r ans fe r r ed over a column of 
s i l i c a ge l s e t with benzene. The column was e lu ted with 
benzene, benzene-e thylaceta te ( 9 j l . 8:2, 1J 1) , e t h y l a c e t a t e . 
e thy lace ta te -ace tone (9j 1, 8j 2. 1x1) and then with acetone. 
The f rac t ion e lu t ed with benzene-rethy 1 ace ta te (9j l ) gave 
yellow c r y s t a l l i n e substance as GD-4, 
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; D - . 4 X 
C r y s t a l l i z e d from benzene -ace tone as yel low 
c r y s t a l s . m . p . 185°C, Rf « .73 (BPF, 36j 9: 5) . I t gave 
brown co lour under UV l i g h t and b lue co lou r w i t h a l c o h o l i c -
FeCl_. I t was i d e n t i f i e d as S-methoxy, 4-hydroxy benzo ic -
a c i d . 
^H NMR (100 MH2,CDClj) va lues on d s c a l e : 
3.80 ( s , 3H, OCHg) , 6 .82 (d, J = 9Hz IH, H-5) , 
7 .42 (dd, J = 9Hz & 3H2, IK, H-6) , 7.48 (d, J » 3Hz, IH, 
H-2X 
E l u l i o n of t h e column wi th b e n z e n e - e t h y l a c e t a t e 
(8»2) gave a yel low compound which was f u r t h e r c r y s t a l l i z e d 
from benzene-ace tone as yellow c r y s t a l s as GD-5. 
GD-5 I So lub le In ace tone , m.p. <350°C R f - 0 . l 7 (BlrF) 
I t gave orange c o l o u r with Mg-HCl, brown In UV l i g h t and 
brown co lou r wi th a l c o h o l i c FeCl^ , On m e t h y l a t i o n i t was 
found t o be a nnixture of b i f l a v o n e s of G 3 - s e r i e s . 
IR"^^®^ crr"^ J 3550, 2900, 1640, 1600, 1510, 1490, 1360, 
iT>ax 
1270, 1160, 1110, lOeO, 1040, 1010, 830, 730. 
B e n z e n e - e t h y l a c e t a t e (1:1) e l u t i o n gave a mix ture 
of two compounds which were f u r t h e r s e p a r a t e d ;^ y p r epa -
r a t i v e TLC (BPF 3 6 J 9 J 5 ) as GD-..6 (major) and GD-7 (minor) . 
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GD-6 J 
S o l u b l e in ace tone , m,p.<^36o'^C Rf = 0.46 (13PF) . 
Brown jn UV l i g h t and brown col '^ur wi th a l c o h o l i c FeCl- , 
gave p o s i t i v e Shinoda t p s t . 
Methyla t ion of_Gp~6 t 
GD-6 (10 mg) was methy la ted wi th d i i n e t h y l s u l p h a t e 
(2 ml) and anhydrous po tass ium c a r b o n a t e (1 gm) in dry 
ace tone on a w a t e r ba th fo r 5 h r s u n t i l i t gave a n e g a t i v e 
t e s t wi th a l c o h o l i c F e C l . ; r e a c t i o n mixture was f i l t e r e d 
and the r e s i d u e evapora ted to d r y n e s s . The yel low r e s i d u e 
l e f t behind was t r e a t e d wi th pe t ro l eum e t h e r and than 
d i s s o l v e d in ch loroform and washed wi th w a t e r . On TLC 
examinat ion the methyla ted i^roduct was found t o Y)e amento-
f lavone hexamethyl e t h e r , and t h e p a r e n t compound was 
comparable w i th monomethyl e t h e r of amentof lavone . 
^H NMR (300 MHz DMSO-d^) va lue s on d - s c a l e 
3.810 ( s , 3H, OCH^-I -4 ' ) , 6.3385 ( s . IH, H-1-3) , 
3.3485 (d. J « 3H2, IH, H-I-6) , 6 .6881 (d, J = 8 Hz, 2H, 
H - I I - 3 * . 5 ' ) . 6 .7445 (d, J « 3Hz, IH, H-I-8) , 6 .7767 
( s , IH, H - I I - 3 ) . 6.8938 ( s , IH, H-II -6) , 7.1117 (d, J = 8 
Hz, IH, H - I - 5 ' ) . 7 .5626, (d, J«GHz, 2H, H - I I . 2 ' , 6 ' ) , 
8.0380Cd,J=3Hz, IH, H - I - 2 ' ) , 8.0474Cdd, J« 8K2 L 3H?., IH, 
H - I - 6 ' ) . 
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IR ^ Cm ; 3300, 2900, 1660 , 1600, 1530, 144C, 
ff ax 
1335, 1285, 1230, 1160, 1040, 635, 
From t h e s e d a t a i t was c h a r a c t e r i z e d as T-4*— 
-C-methyl amentof lavone . 
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EXTRACTION OF THE LEAVES OF GARCINIA XANTHOCHYMUS 
Leaves of G a r c i n l a xan thochymus (1 kg) p r o c u r e d from 
B o t a n i c a l G a r d e n , C a l c u t t a , w e r e e x t r a c t e d w i t h m e t h a n o l . 
Me thano l e x t r a c t was c o n c e n t r a t e d and d r i e d u n d e r r e d u c e d 
p r e s s u r e , a d a r k brown gummy mass (100 gm) was t h u s 
o b t a i n e d wh ich r e s p o n d e d t o t h e c o l o u r t e s t f o r f l a v o n o i d . 
The c r u d e e x t r a c t was r e f l u x e d w i t h p e t r o l , c h l o r o f o r m _ a c e t o n e 
and m e t h a n o l . P e t r o l & c h l o r o f o r m S o l u b l e f r a c t i o n s were 
mixed up and p u r i f i e d by column c h r o m a t o g r a p h y . 
S e p a r a t i o n of t h e c o n s t i t u e n t s f rom c h l o r o f o r m e x t r a c t 
by column c h r o m a t o g r a p h y s 
The c h l o r o f o r m e x t r a c t (4 gram) was a d s o r b e d on 
s i l i c a g e l and t r a n s f e r r e d o v e r a column of s i l i c a g e l 
s e t w i t h p e t r o l e u m e t h e r . The column was e l u t e d w i t h 
p e t r o l , p e t r o l - b e n z e n e , ( 9 j l , 8 i 2, I s l ) , b e n z e n e , b e n z e n e , 
e t h y l a c e t a t e ( 9 i l , 8 j 2, I s l ) . 
E l u t i o n of t h e column v*ith pe t ro l* , b e n z e n e (8 :2 ) 
g a v e a w h i t e s o l i d which gave p o s i t i v e L i ebe rman B u r c h a r d -
t e s t and was f u r t h e r c r y s t a l l i z e d from GHCl^-EtoH as 
w h i t e c r y s t a l l i n e s u b s t a n c e (60 ng) as GX-1, 
GX.l J (60 mg) m . p . = 270°C, Rf » 0 , 9 1 (BjE 9 5 s 5 ) . 
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^H NWR (100 MHz, CDGl ) '. - s c a l e : 
0.68 ( s , 3H, CH )^ , 0 .83 is, 3H, CH )^ , 0 .05 [s, 3H, 
CH^) , 0 .87 ( s , 3H, CH^), 0.99 ( s . 3H, GH^) 1.0 2 ( s , 6H, 
2 X CH )^ , 1.04 (S, 3H, CH^) , 1 .21 , 1.36, 1.38, I.4 1, 1.44, 
1.52, 1.6 {di^ i^ GH p r o t o n s ) , 2 . 22 -2 .32 (m, C^-CH„), 
2. 39 ( s , ' 111, C^-CH) . 
IR "V err"-' I 2900, 2850, I 7 l 0 , ( )> C=0) , 1460, 1440, 
1390, 1360, 1310, 1295, 1225, 1200, 1180, 1160, 1105, 
1070, 1045, 1000, 980, 920, 790. 
From H NMR i t was foirnd t o be comparable wi tb 
f r i e d l l n . 
E l u t i o n of the column wi th p e t r o l ; benzene ( I s l ) 
gave a whi te c r y s t a l l i n e s u b s t a n c e which was f u r t h e r 
c i / i t a l l i z e w i th CHCl^-EtoH as need le shaped c r y s t a l s 
as GX-2. 
GX-2 s (30 mg) in .p . l37°C. I t was found ^ - s i t o s t e r o l on 
d i r e c t comparison wi th the a u t h e n t i c sample . 
F u r t h e r e l u t i o n of t h e column wi th p e t r o l benzene 
( i J l ) gave a n o t h e r compound GX-3 which was f u r t h e r c r y -
s t a l l i z e d from CHCl--hexane, 
GX-3 » (35 mg) m.p. 80 Rf = 0 .67 (BjE, 95»5) . I t was found 
t o be a s t r a i g h t cha in a l coho l wi th molecu la r formula 
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^30^6 2^-
•^ H N^ "J^  (lOQ MHz CDC 1 J 6 > s c a l e 
0 . 8 5 ( s , CH^) , 1,23 ( s , 59 H ) / l , 6 ( s , CH^-CH^^Oll) , 
3.64 ( b r , CH^-OH) . 
IR - 0 ^ ^ ^ cir"-^ J 3000 ( b r , v e r y weak , OH), 2900 , 2050, 
max 
1470, 1460, 1370 , 1060, 730, 7 2 0 . 
F u r t h e r e l u t i o n of t h e column w i t h b e n z e n e gave 
a n-.ixture of two corojounds w h i c h were f u r t h e r s e p a r a t e d 
by p r e p a r a t i v e TLC (BjE, 95 j5 ) as GX-4, & GX-6. 
GX-4 I (45 mg) m .p . 279°C Kf = 0 . 6 0 (BjE 9 5 : 5 ) , c r y s t a -
l l i z e d from CHCl - E t o n , as w h i t e c r y s t a l l i n e comuound. 
-'•H Nyj^  (100 ^3-^z, CPCl ) ^ - s c a l e x 
0 . 6 8 ( s , 3H, CH^) , 0 . 8 3 ( s , 3H, CH^) , 0 . 9 1 ( s , 6 H , 
2 X CH^) , 0 . 9 9 ( s , 6H, 2 X CH^) , 1.06 ( s , 3H, CU^) , 1.35 -
1.84 (m, CH^ and CH p r o t o n s ) , 2 . 2 - 2 .4 (m, C -CH and 
C^-CH p r o t o n s ) , 3 .65 ( s , 2H. GH2-OH) . 
I R ^ cm"-^ s 3550, 2950, 1 7 1 0 , 1460, 1390, 1060, 
MS s rti/z 44 2 (1 ) , 4 1 1 ( 9 0 ) , 3 0 1 ( l 0 ) , 2 9 6 ( 1 1 ) , 2 7 3 ( 4 9 ) , 
2 4 7 ( 1 6 ) , 1 3 7 ( 1 0 0 ) , 1 1 0 ( 8 0 ) , 9 5 ( 8 9 ) . 
These d a t a w e r e found t o be c o m p a r a b l e w i t h c o m o p h y l l o l , 
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A c e t y l a t i o n of GX~4 s GX-4 (15 mg) was a c e t y l a t e d w i t h 
p y r i d i n e (1 ml) and a c e t i c a n h y d r i d e {2 ml) f o r 5 h r s on 
a w a t e r b a t h . The s o l u t i o n was povircd on i c e c o l d w a t e r 
and t h e p r e c i p i t a t e d s o l i d f i l t e r e d and c r y s t a l l i z e d 
from CHCl_-KjeOH (5 mg) , n p . 17l'^C which was c o i n t a r a b l e 
w i t h a c e t y l c a n o p h y l l o l . 
GX-S : ( 3 5 nrg) mp. 150°C, Rf « . 5 3 (BjE . 95t 5) c r y s t a l l i z e d 
f rom CHCl - h e x a n e as w h i t e n e e d l e s h a p e d c r y s t a l s , i n 
H NMR s p e c t r u m i t showed two s i n g l e t , one c e n t e r e d a t 
d 3 . 9 5 , (2 X OCH ) and a n o t h e r a t ^ 8 .10 (4 x a r o r r a t i c H) . 
IR>j)^®^ cm"-^ » 1720 , 1440, 1 4 1 0 , 1265 , 1195 , 1110, 1020, 
max 
9 5 5 , 8 7 5 , 8 2 0 , 7 3 5 . 
I t was found t o be c o m p a r a b l e w i t h d i m e t h y l -
t e r e p t h a 1 a t e , 
F u r t h e r e l a t i o n of t h e column w i t h b e n z e n e ; e t h y l a -
c e t a t e (9s l ) g a v e a s o l i d as GX-6, 
GX-6 J (30 mg) m . p . 226°C Rf = 0 . 8 1 (BjE, 93s7) 
c r y s t a l l i z e d from CHCl -EtOH a s w h i t e n e e d l e s . 
H NMR (100 MHz, CDGl ) f^  - s c a l e s 0 . 7 7 ( s , 3H, CH ) 
0 . 8 0 ( s , 3H, CH^) , 0 .84 ( s . 3H, CH J , 0 . 9 6 ( s , 6H, 2 X CH ) , 
1 .05 ( s , 3H, CH^) , 1.55 - 1*99 (CH p r o t o n s ) , 1.64 ( s . 
3H ^^CH^) 3 .30 (CK^CH) 4 . 6 5 ( d , 2H = CH^) • 
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IR-^^^°^ cw'^ i 3'.50, 2950, .1710, 1470, 1390, 10S5. 
max 
These da ta were found to lie comi.arable with 
b e t u l i n . 
Separation of blf iavpnoids from acetone e x t r a c t j 
The acetone fract ion gave pos i t i ve shinoda t e s t . 
I t was adsorbed on s i l i c a gel and t rans fe r red over a 
column of s i l i c a gel se t t ed with benzene. The colurrn was 
e lu ted with benzene, benzene-ethylacetate ( 9 j l , 8*2, I j l ) 
and then with e t h y l a c o t a t e . Elut i6n with benzenerethyl 
aceta te (9i l )gave a pure compound which was fu r t he r c rys -
t a l l i z e d from benzene ethanol as GX-7. 
GX-7 » M.p.2lO°C Rf = 0.65 (3:l ' jF 36:9 :5) . I t gave 
orange colour with ^:g-HCl, brown in UV l i gh t and brown 
with a lcohol ic FeCl . . On methylatlon with diniethylsulphate 
in acetone i t gave a blue f luorscen t comiound. I t was not 
fu l ly cha rac te r i zed , 
Slut ion of the column with benzene;e thylace ta te 
(8»2, 1 J 1 ) gave a mixture of two compound which were fur ther 
separated by p repara t ive T , L , . C . in BPF (36:9:5) as GX-0 
and GX-9. 
GX~6 J Soluble in acetone m.pj^ 350°G Rf = 0.37 (BI F, 36: 9: 5) , 
gave dark orange colour with Zn-HCl. Brown in UV l i g h t 
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and brown co lou r w i th a l c o h o l i c FeCl_ . On m e t h y l a t l o n 
i t gave a yel low f l u o r s c e n t c o n p a r a b l e wi th a g a t h i s f l a v o n e 
hexar t ie thyle ther . 
•^ H NMR (300 MHz, DMSO-dg) 6 s c a l e s 
6.2 ( s , IH, H - I - 3 ) , 6.4 ( s , IH, H-I I -3) , 6.48 
( s , IH, H-II -6) 6 .74 (d, J«9 Hz, 2H, H - I I - 3 ' , 5 ' ) , 6 .86 
( s , IH, H - I - 8 ) , 7 .16 (d, J « 9 Hz, 2H, H ^ I - 3 ' , 5 » ) , 7.6 
(d, J = 9 Hz, 2H, H - I I - 2 * , 6 ' ) , 8 .02 (d, J = 9 Hz, 2H, H- I -
2 ' , 6 ' ) . 
MS m/z , 538(100 M+ C3QH^Q0^Q) , 5 20(78) , 509(2 ) , 418 (3 ) , 
389(3 ) , 376(12) , 255(23i , 153(12) , 136(12) , 121(58) , 107 
( 1 3 ) , 83 (16 ) , 6 9 ( 3 8 ) . These d a t a were found t o be compara-
b l e wi th a g a t h i s f l e v o n e , 
Gx~9 i 
Soluble in acetone, m.p, /350°C, R^ * 0.56 (BPF, 
36j9j5). Gave positive colour with Zn-HCl (orange). 
Brown in UV light and brown colour with ale. FeCi_. On 
methylatlon with dimethylsulfate in acetone it gave three 
spots o£ different colour in which one was comparable 
with amentoflavone hexamethyl ether. 
Ethvlation of Gx~9 s 
Gx-9 (50 mg) was ethylated with diethyl sulfate 
(2 ml) and anhydrous potassium carbonate (40 gm) in dry 
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acetone (100 ml) on a water bath, Refluxing continued 
till it shows negative FeCl^ test. After conpleting the 
reaction, it was filtered in a beaker and dried washed 
with petrol and dissolved in chloroform. Washed the 
chloroforiTi layer with water to remove potassium carbonate. 
Chloroform layer was dried by passing on sodium sulphate. 
On TLC examination it showed three spots as GX-9 Ea, 
GX-9 Eb (minor) , GX-9Ec which were further separated by 
perparative TLC (benzene-acetone, 8s 2). 
GX~9Ea » 
Crystallizesd from chloroform-EtOH as colourless 
needles soluble in chloroform, m.p, 195°C, Rf = 0.07(benzene; 
acetone, 8j2)• Yellow fluorescence in UV light no colour 
with ale. FeCl^. It was identified as 5,5", 7-, 4', 4'" 
penta-O-ethyl-7-O-methyl amentoflavone. 
^H NMR (CDClj* 300 MHz) 4-Scale $ 
6.35 (d, J » 3 Hz, IH, H - I - 8 ) , 6.46 ( d , J = 3Hz, 
IH, H - I - 6 ) , 6 .51 ( s , IH, H-II -6) , 6 .57 , 6.62 ( s , IH each , 
H - I _ 3 , I I - 3 ) , 7.190 (d, J = 8 Hz, IH, H - I - 5 ' ) , 7 . 8 9 - 7 . 9 0 
(dd, 2H, H - I - 2 ' , 6 * ) , 6.76 ( d , J = 8 Hz, H - I I - 2 ' , 6 ' ) , 7.40 
(d, J » 8 Hz, 2H, H - I I - 3 ' , 5 ' ) , 1 .11-1 .64 (m, IQH, e t h y l 
CH^) , 3 .97, 4 .14 , 4 .26 (q, lOH, O-CH2) , 3.84 ( s , 3H, 
OCH2-I-7) . 
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GX-9EC s 
C r y s t a l l i z e d f rom CHCl.-EtOH a s c o l o u r l e s s g r a n u l e s 
s h a p e d c r y s t a l s , m . p . 250°C, Rf = 0 . 8 7 (BPF, 3 6 s 9 i 5 ) . Yel low 
f l u o r e s c e r c e i n UV l i g h t no c o l o u r w i t h a l e , F e C l ^ . Orange 
c o l o u r w i t h Zn-HCl. I t was n o t f u l l y c h a r a c t e r i z e d . 
GX-10 J 
E l u t l o n of t h e column w i t h e t h y l a c e t a t e gave y e l l o w 
s o l i d , w h i c h were f i l t e r e d and washed w i t h e t h y l a c e t a t e , m .p , 
257°C, Rf = 0 . 0 5 (BPF) and 0 , 7 8 ^ t h y l a c e t a t e ; e t h y l m e t h y l 
ketone.* a c e t i c a c i d .' w a t e r ( 5 J 3 » 1 X 1 ) ) , g a v e o r a n g e c o l o u r w i t h 
Mg/HCl, brown In UV l i g h t and brown w i t h a l e . F e C l ^ , g a v e 
p o s i t i v e M o l i s c h ' s T e s t and u n a f f e c t e d by a c i d h y d r o l y s i s , 
s KBr 
IR V „ ^ ^ cm"-^ s 3300 , 1900, 1650, 1610 , 1570, 1505, 1420, 
1390, 1360, 1295, 1220, 1175, lOlO, 8 3 0 , 
N MeOH 
UV A nm s 270, 300 s h , 335 (MeOH) , 280, 300 s h , 370 (NaOAc) , 
may 
280, 305 , 345, 385 (AlCl^) , 
^H NMR (300 MHz, DMSO-dg) ( / s c a l e i 6 , 3 ( s , IH, H_6), 6 . 8 
( s , IH, H - 3 ) , 6 .95 ( d , J = 9 Hz, 2H, H - 3 ' , 5 * ) , 8 . 1 5 (d , J . 9 Hz, 
2H, H - 2 * , 6 ' ) , 3 .5 - 4 , 7 (m, 6 - g l u c o s y l p r o t o n ) , 5 . 1 ( s , IH, 
a n o m e r i c p r o t o n of g l u c o s e ) . 
MS m/z J 432 ( 2 2 , M"*", C ^ ^ ^ J Q ^ I O ^ ' ^^^ ^^^' ^ - 1 8 ) , 396 ( 1 0 , 
M-2H2O), 378 (a-SH^O) , 3 3 6 ( 1 2 ) , 3 1 2 ( 1 5 ) , 299 ( 1 5 ) , 2 8 3 ( 1 0 0 ) , 
2 7 0 ( 1 4 ) . 
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H y d r o l y s i s of GX-10 wi th f e C l j : Gx-lO (15 mg) was d i s s o l v e d 
in MeOH and FeCl , in MeOH,was added and hea ted on a w a t e r 
ba th f o r 8 h r s . When h y d r o l y s i s was completed then pas sed 
th rough r e s i n s IRC-120 (H) "*' and IRA-400(OH) t o remove Fe"*""*" 
and Cl~ i o n s , than i t was chromatographed on a paper of 
Whatman no, 3 in n ^ b u t a n o l : a c e t i c a c i d : w a t e r 20:5:10 and 
was found t o be comparable with t h e a u t h e n t i c sample of 
a r a b i n o s e . 
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The genus Junlperus Linn (Cupressaceae) cons i s t 
of about seventy species of evergreen t r ee s or shrubs, 
d i s t r i b u t e d c h i e f l y In the northern Heirdsphere frorri the 
a r c t i c zone to the mountains of the t r o p i c s . Five species 
occur in India and a few more exo t ics have a lso been 
introduced. 
Const i tuents of Junlperus 
The Jun ipers cons t i t u t e a nuirber of compounds 
such as t e rpeno id , f lavonoids, bif lavonold and flavonoid 
g lycos ide . 
Terpenoids 
a -plnene (I) 
Junlon (11) 
Canphene ( I I I ) 
p-Cymene (IV) 
Llmonene (V) 
Y -Terpinene (VI) 
Myrcene (VII) 
J , 
J . 
J . 
J . 
J . 
communis 2-6 
7 
serawschanice 
taxifolla® 
9 
coirmunis 
serawschanice 
communis 
communis 
. 23*4,5,7,8 communis •" • * ' 
7 
serawschanice' 
serawschanice 
2 4 5 
corrmunis ' ' 
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CHrCHCOMe 
( I ) (II) ( I I I ) 
^ 
(IV) (V ) ( VI ) 
h 
( VII) (VIII) ( IX) 
,CH=CH2 
-. MesCH2 
(X^) ( X ) (XII) 
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p - P h e l l a n d r e n e (VIII) 
3-Carene (IX) 
Ge i j e ron (X) 
a -Thujene 
Sablnene 
Bornyl acetate 
Farensens (XI) 
P -Bisabolene (XII) 
P -Selinene (XIII) 
Y -Cadinene (XIV) 
Isocadlnene 
Thujopsene (XV) 
P -Eluroene (XVI) 
Calajnene (XVII) 
£• 
£• 
£• 
1' 
£• 
£• 
£. 
£• 
£• 
£• 
£• 
£• 
J. 
£• 
£• 
£• 
£• 
£• 
J. 
communis 
se r awschan i ce 
6 
communis 
communis 10 
se r awschan ice 
s e r awschan i ce 
dominunis" 
8 
c h l n e n s i s 
8 5 
r l q i d a , J , communis . 
J . r l g i d a 
J . r l q i d a 
11 
11 
11 2 
r l q i d a , J . corrmunls 
f o e t i d l s s l m a 
f o e t i d l s s l m a 
12 
12 
californlca 13 
a s h e l 14 
J . v i r q i n l a n a . 14 
J , scopulorum 
15 
14 
11 
c o n f e r t a , J , r l q i d a 
11 
16 
J . r l q i d a 
J , communis 
J. foetidlsslma 
rlqida^^. 
12 
( X I I I ) 
( X I V ) 
1l-^  
( X V ) ( X V I ) 
( X V H ) ( X V I I I ) 
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( X I X ) (XX) 
150 
Humulene (XVIII) 
a -Curcumene 
Cuparene (XIX) 
Widdrol (XX) 
Cedrol (XXI) 
a-Cedrene(XXII) 
4-Ketocedrol 
3-^-Hydroxycedrol 
J, r lq lda 
J, 
J . 
J-
J. 
11 
communis 
rlqjda^^ 
11 13 
r l g i d a , J . procera 
confer ta 
callfornlca 
. 17 
squamata 
14 
13 
ashei' 
J, virctlnlana 14 
, scopulorum 14 
J. procera 
J. squamata J. 
J. 
J. 
J. 
callfornlca 
13 
13 
17 
14 14 
ashl, J,scopulorum 
ylrqiniana 
conferta 
14 
c a l l f o r n l c a 
13 
procera 
11 
a-
J . r lq lda 
£• vlrciflnlana 
J. 
J. 
13 
14 
.12 
J. 
foetldlsslma 
ashel , J.scopulorum 
17 
squamata' 
squamata 17 
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( X X I ) 
" W 
( X X I I ; 
( X x i i i ; 
( x x i v j 
H-
CH2 ^ 
H2OH 
( X X V J 
( XXVI) 
52 
p .Cedrene 14 
juniperol (XXIII) 
Longifolene (XXIV) 
Terpincline 
Troplene 
Fenchene 
Caryophyllene (XXV) 
a -Calacorene 
Y -Calacorene 
Acordlnene 
8,14,Cedranoxide 
8*14, Cedranolide 
Y -Muurolene 
p-Cymol 
p-Menthane 
1,4-Clneole 
Germacren-D 
Borneol (XXVI) 
J. 
^» 
J. 
J. 
i' 
J. 
£• 
J* 
J. 
£• 
J. 
J. 
J. 
J. 
£• 
:i' 
J. 
£• 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
virqlniana 
ashei^^ 
14 scopulorum 
rigida^^ 
conferta 
confertal5'20'21 
. 6 
communis 
. 5,6,16 
communis 
serawschanice 
13 procera 
serawschanice 
= 18 oxycedruus. 
' . 2,16 communis. 
riqida^^ 
riqida^^ 
riqida^-^ 
riqida^^ 
^ 17 squamata 
squamata 
4 
communis 
serawschanice 
communis 
communis 
J 2 
communis 
* 2 communis 
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Suginal (XXVII) 
Junicedrol (XXVIII) 
A6-Dehydroferrugiol (XXIX) 
Suglol (XXX) 
Sandaracopimaric acid (xxxia) 
3-a -Hydroxy sandara -
copimaric acid (XXXIlb) 
6.a -Hydroxysandara -
copimaric acid(XXXIII c) 
Communic acid (XXXIVa) 
Iinbricatolic acid (XXXIVb) 
Isocupressic acid (XXXIVc) 
formosana 
22 
communis 
23, 24 
J. 
J, riqida 
J, communis 
J, macropod 
J, conferta 
J, squamata 
19 
25,27 
26,37 
28 
J, bermudiana 
J. conferta 
J. communis, 
J . r i q ida 
29 
30 ,35 
p h o e n i c e a ; 
Sabina"^^ 
o x v c i d r o u s , 
36 
31,34 
J,phoenicea 
J, communis 
34 
30 
, . 30 
J , coirinunis 
J , s a b i n a 32 
J , o x y c e d r o u s 
, . 30 
J . communis 
32 ,33 
J . communis 30 
J . s a b i n a 32 
J » o x y c e d r o u s 32 
HMe2 
OHC 
15 '4 
( XXVII) { xxvn; 
> ^ ^ " 
OH 
( XXIX) 
(XXXia)R5C00H,R,=R2=H 
( XXXIl))RcC00H,Ri-0H,R2:iH 
(XXXIVa)R^rH.R2r ^ 
( XXXlVb}R,=H,R2= ^ 
(XXXlc)R= C0 0H,Rl=HRr-0H ( XXXIVc)Ri=H,R2= \. 
( XXXIVd)R,=HR2 = 
C XXXrVe)R,-Me R2 = I-
H2OH 
CH2 
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13,14-Epoxyiinbr 1 _ 
c a t a l i c ac id (XXXIVd) 
(14S) -14 ,15 -Di -hydroxy l abda -
-8 (17) , 13(16) d i e n - 1 9 - o i c ac id 
(XXXlVe) 
Mer-Imbricatolate 
Xanthoperol 
7 -Oxo-13-ep i -p in ia r ic 8 » 1 5 -
d i e n , 18-o ic ac id (XXXV) 
7«a -Hydroxydeh yd r o -
a b i e t i c ac id (XXXVIa) 
Dehydroab ie t i c a c i d (xxxvib) 
I s o p i m a r i c ac id (XXXVII) 
12-Hydroxy l a u r i c ac id 
T o t a r o l (XXXVUI) 
3-Oxo-totarol (XXXIX) 
7-Oxo- to t a ro l (XL) 
Sovin in 
Arch id i c ac id 
J , comtPunis 
J , communis 
30 
30 
J, oxycedrous 33 
J. 
J. 
£• 
£• 
, 27 
communis 
^ ^ 28 conferta 
P4 
riqida'^  
, 30 communis 
J, communis 
J, communis 
J, communis 
30 
35 
30 
J, phoenicea 
T «: ^ 28 
J, conferta 
31 
J, communis 
£. conferta 
J, conferta 
J. squamata 
J. conferta 
J, conferta 
30 
28 
28 
17 
28 
28 
I S C 
. ^ ^ 
( XXXVJa) RrOH 
(XXXVIb)R-H 
( XXXVII } ( XXXVIII) 
( XXXIX) ( X L ) 
H OOQ 
( XLI) ( X U f ) 
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Hinokiol (XLI) 
Hinokic acid (XLII) 
4-Eplabie t ic acicUXLIIIa) 
Abiet lc acid (XLIIIb) 
4 -E lpa lus t r l c acld(XLIVa) 
P a l u s t r i c acid (XLIVb) 
Dehydroabletic acid 
Neoabietic acid 
Agathic acid (XLV) 
Deoxy picropodophyllene 
p -Methyl p e l t a n t l n B 
p -Chamigrenic acid 
8-14, Cedrandiol 
Cedrolic acid 
I socedro l i c acid 
(+) Manool (XLVIa) 
13-Eplmanool (XLVlb) 
3-Oxomanool (XLVIc) 
Llnalool (XL-VII) 
3-a-Hydroxy-14,15-
dihydro inanoyloxlde(XLVIII) 
3-a-Hydroxy-9p , 10 ^ -
-8(17) , 12(E) labdien (XLIX) 
3-0x0-12, 13-Z-iformene (La) 
3_ a-Hydroxy-12,13-Z-biformene(Lb) 
J, squamata 
J. squamata 
17 
17 
J, phoenicea 38, 39 
.31 J, o^cycedrous 
^ , , 38. 39 J.phoenicea 
J. oyycedrous 
J, oxycedrous 
J. oxycedrous 
J, oyycedrous 
32 
J. sabina 
J, sabina 
32 
32 
32 
32 
32 
J. squamata 
J, squamata 
J, squamata 
J, squamata 
17 
17 
17 
17 
40 
J, pseudosabina 
J.pseudosabina 
40 J, pseudosabina 
40 J. pseudosabina 
J, pseudosabina 40 
40 J, pseudosabina 
40 
£• pseudosabina 
v,4 40 J. pseudosabina 
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:ooH 
( X U V b ) R - H 
HOOC 
HO-
(XLV; 
( XLVII; 
(XLVja)R;H 
(XLVlb)R-OHi»c, 
( X L V f c ) R - o 
fXLVlIf) 
H0-' 
fXLIX; 
( L Q ) RrO 
(Lb) R-OH(^)^Hf^; 
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3-0x0,12,13-E-.biformene (Lla) 
3-a-Hydroxy-12,13,E biformene(LIb) 
Labol-8(20)en-12--hydroxy -
19 oic acid (LII) 
13-Oxo -14, iS- rd inor - labd-
8( l7)ene-19-olc acid 
Eperuendiol 
6,12-Dihydroxyr5,8,11, 13 - a b l e -
t a t e t r a e n n7-onc 
l2-Methoxyr6,8,11, 13-abic-
t a t e t r a e n - l l - o l 
l2-Methoxy-8, l l , 13 - a b l e t a t r a e n _ 
IP -11 d lo l 
7-^ -Ethoxy-12-Methoxy-8,ll , 13 -
able t a t r i e n e - 1 1 - o l 
l3-Hydroxy d o t r l a contanolc acid 
Dehydro-4-eplabiet ic acid 
4-Epiabutlnol 
4»Epiablet inol 
p - S i t o s t e r o l (L l l l a ) 
J. pseudosabina 
J, pseudosabina 
34 J. pnoenicea 
40 
40 
J, oxycedrous 32 
J . phoenicea 
J . r iq lda^^ 
34 
J , r i g i d a 
J . r ig id a 
J . r ig Ida 
24 
24 
24 
J , scopulorurn 
J, phoenicea 
J . phoenicea 
41 
J, phoenicea 
T * 4. 2 8 
J, confer ta 
13 
39 
J, procera' 
J, communis 4,27 
£, maeropoda 26, 37 
J, oxycedrous 42 
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( Ua )R=o 
( LFb)R-OHw,H^«»; 
HOOC 
( U I ) 
a i lJa ) R.CH3 
^UUb) R-H 
( UV) 
ni 
Canpesterol (Llllb) 
Cholesterol (LIV) 
J, communis 
J, communis 
Flavonoids 
Apigenin (LV) 
Kept in (LVI) 
2 ' , 4 ' , 5 ' , 5 , 6 , 7 - H e x a -
hydroxy Flavone (LVII) 
3 ;4* ,5 ,7 ,&-Pen ta Hydroxy-
Flavone (LVIII) 
Querce t in ILIX) 
5 , 7 , 3 ' 5 ' - T e t r a h y d r o x y -
4^methoxyisof lavone CLX) 
I r i g e n i n (LXI) 
Jun ipegenin-B (LXIIa) 
Jun ipeg ln in -C (LXIIb) 
J , c h i n e n s i s , 
44 J . s a b i n a 
43 
J , communis 45 
J . t h u r i f e r a 
J» macropoda 
46 
37 
J . d rupaceae 
.45 
47 
J , communis 
J , macropoda 48 
J , macropoda 
J . macropoda 
J , macropoda 
48 
48 
49 
Biflavonoid 
Amento flavone (LXIIla) J, bermudiana 
J, oxvcedrous 
29 
42 
J. bedfordlana 
51 J, phoenicea 
50 
OH 0 
( LV) 
rVoH 
OH 0 
( LVI) 
)H 0 
(LVII) 
H( /V.H 
)H 
( L V I I I ) 
H0« / ^ 
-OH 
H bH 
OH 
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( L I X ) 
163 
OH 
OH 
( L X ) 
MeO 
MeO 
(LXJ; 
rvo.. 
(LXI Ia)R;H 
(LXni))R;OMe 
( L X i n a ) R : R , : R 2 : H 
(LX I I Ib ) RrR2rH,R,:Me 
(LXn ic )R:R , :H ,R2:Me 
(LXn id )R :R , :R2 :Me 
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Bllobet in (LXIIIb) 
Podocarpus £lavone-A (LxHIc) 
( I -7 , 4 M I , 4 "r T r l - 0 -
Methyl amento flavone 
(Sciadopitysin) (LXlIId) 
Cupressuflavone (LxlVa) 
macropoda 
, 52 communis 
53 J. r l q ida 
J . virqimana 
J . drupaceae 
J . ch inens is 
J 
J , f ructus 
51 
54 
47 
43 
coinmunls 
.55 
52 
J . macropoda 
53 
51 
£• £i2lda-
J. 
56 horlzontalis 
J, horlzontalis 56 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
J, 
56 
recurva 
, 52 
communis 
fructus 
51 phoenicea 
51 
macropoda 
47 drupaceae 
42 oxvcedrous 
bermudiana^ 
50 bedfordiana 
* 4 ^ 54 virclniana 
1G5 
IUrA_H 
)H 0 
U X l V a ) R : R , : H 
(LXlVb)RrR,rMe 
OH 0 (LXV) 
( LXvr) lUr\oH 
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7^7*-Di -0 - ine thy l -
cup re s su f l avone (LXlVb) 
Aga th l s f l avone (LXV) 
Robustaf lavpne (LXVI) 
Hinok i f l avone 
I socryptaroar in (LXVIIb) 
0, recurva 56 
J, bermudlana 29 
54 J, vlrginiana 
51 J, phoenlcea 
43 J . c h l n e n s l s 
J , pxycedrous 
J , dn jpaceae 
43 
J, bermudlana 29 
J. bedfordiana 
54 J, vlrginiana 
51 J. phoenlcea 
J, macropoda 
56 J, recurva 
50 
51 
J. horizontal Is 
.43 
56 
J, chlnensls 
J. bedfordiana 
29 
50 
J« bermudlana' 
J* vlrginiana 
54 J. phoenlcea 
54 
£• fnacropoda 51 
Flavone g l y c o s i d e s 
Rut inoBld i (LXV 111) J , conimunis 57-59 
J, bermudlana 29 
OH 0 
( L X V l I a ) R r H 
( L X v I I b ) R : M e 
1G7 
-W^^H 
/ \ . -OH 
O-Sugar 
)H 0 
( L X V I I I ; 
OH 0 
( LXIX ) 
Sug-l 
)H 0 
(LXX) 
( L X X I ) 
OMe 
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OH 0 
OMe 
Xylose-
(LXXH) 
( LXXIII ) 
>H 0 
OMe 
(LXXIVQ) R:OH 
<LXXIVb)R:H 
( L X X V a ) R : R , : H 
(LXXVl))R=M^R^:H 
(LXXVc)R:Me,R,:OMe 
169 
J , s a b i n a 44 
H y p o l a c t i n - 7 - g l u c o s i d e (LXlX) 
Jun ip ln(LXX) 
I r i d i r i (LXXI) 
7 - 0 - p - D - G l u c o s i d e -
j u n i p e g e n l n - B (LXXII) 
5^ 3 ' - D i h y d r o x y - 6 , 4 ' ~ d i m e t h o x y -
isoflavone _7-0-P -D(l-6)_ 
d i g l u c o s i d i 
5 , 4 • - D l h y d r c x y - 6 • , 3 ' , 5* -
t r i t p e t h o x y 7 - 0 -
g l u c o s i d e s (LXXIII) 
3 * , 4 ' , 5 , 6, 7 - P e n t a h y d r o x y -
f l a v o n e - 6 - ^ - ,D-Xyloside(LXXIVa) 
4 •, 5 , 6, 7 - T e t r a h y d r D x y -
f i a v o n e 6 - P - I > - X y l o s i a e s (LXlIVb) 
I s o q u e r c e t r l n 
MISCELLANEOUS 
S i d e r i n (LXXVa) 
Coumarsab ina (LXXVb) 
8-Methoxy c o u m a r s a b i n a ) LXXVc) 
T h u r l f e r l c a c i d (LXXVI) 
F o r m a s a n o l (LXXVII) 
£ . niacrof.oda 
J , macropoda 
J . HQacropoda 
J . r r ac ropoda 
37 
26 
48 
59 
J . macropoda 60 
J , macropoda 60 
J . communis 45 
J . communis 
. 4 5 , 5 7 J , communis 
J . s a b i n a ^ ^ 
J. 
J. 
J. 
J. 
J. 
sabina 
sabina 
sabina 
thurifera 
1 forroosana 
62 
63 
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( L X X V I J 
OMe 
MeO 
<LXXVn) 
MeO, 
.,J \ 
•CH.-CHCH202CCH2CHMe2 
(LXXVma)R:H 
(LXXvnib)R,oMe 
/ / \ _ 0 H (LXXlXa)R.-Glucose 
( l -XXlXb)R:H 
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3»,4*-Dlmethoxy clnnamyl -
I sova le ra te (LXVIIa) 
3 ' , 4*, 5'-Trlmethoxy clnnamyl-
I sova le ra te (LXXVIlb) 
F r i ce id (LXXiXa) 
Resveratrol (LXXiXb) 
Rhodoxanthim 
Lvteinepoxlde 
Zearanthum 
Lycoxanthiro 
Rubixanthim 
Adonixanthlm 
Mutatochrom 
Mutatoxanthim 
Pa lmi t ic acid 
Lawlc acid 
Oleic acid 
Llnole lc acid 
Shikimlc acid 
Quinic acid 
(•f) Catechln 
(-) Eplcatechlm 
(-) (-) Dliner ep ica techol 
(+) (+) Diroer ep ica techol 
(+) (-) Dlmer epica techol 
J , t h u r l f e r a 
J , t h u r i f e r a 
64 
64 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
r^ . 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
J. 
5l» 
si--
J-
macropoda 
J 48 
macropoda 
, 65 communis 
. 65 
communis 
, 65 communis 
communis 
, 65 
communis 
, 65 
communis 
, 65 
communis 
, 65 
communis 
4 30 
communis ' 
. 4 
communis 
. 4 
communis 
. 4 
communis 
, 66 
communis 
, 66 
communis 
45 67 
communis ' 
, 67 
communis 
sablna 
. , 68 
sablna 
. . 08 
sabma 
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Frocyau id in t y p e B^.B^^B^,^ B^ 
(C.-Cg) l i n k a g e 
P rocyan i d i n type•B 
Nonacosane 
1-Nonacosanol 
Nonacosanol 
10-Nonacosanol 
5,10-Nonacosandiol 
Sugars 
Umbel l i fe rone 
Jun ipod in 
N e p i t r l n 
J , communis 
J , d rupava l 
69 
70 
J . bermudiana 29 
J_. bermudiana 
37 
29 
J . macropoda' 
J . macropoda 26 
J. scopulorum 
J, oxycedrous 
J, scopulorum 
£• oxycedrous 
J. berries 
41 
42 
41 
42 
4 58 J, communis , 
J. drupaceae 47 
J, macropoda 
45 J. communis 
26 
si)ag(§igga(6)Ki 
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THE CONSTITUENTS OF JUNIPERUS RIG IDA THUMB 
From t h e a c e t o n e e x t r a c t o f t h e l e a v e s c f J u n l p e r u s 
r i q l d a , u m b e l l i f e r o n e , a m e n t o f l a v o n e , c u p r e s s u f l a v o n e , 
h l n o k l f l a v o n e , m o n o - o - m e t h y l e t h e r of a m e n t o f l a v o n e , 
c u p r e s s u f l a v o n e . h l n o k i f l a v o n e , d i - O - m e t h y l e t h e r of 
a m e n t o f l a v o n e and h i n o k i f l a v o n e w e r e i s o l a t e d , u m b e l l i -
f e r o n e and a m e n t o f l a v o n e w e r e c h a r a c t e r i z e d by s p e c t r a l 
s t u d i e s and o t h e r c o n s t i t u e n t s w e r e i d e n t i f i e d by TLC 
( i . e . c o m p a r i s o n of p a r e n t b i f l a v o n e s and t h e i r m e t h y l a t e d 
d e r i v a t i v e s w i t h a u t h e n t i c s a m p l e s ) , 
The c o a r s e l y powdered f r e s h l e a v e s (2 kg) of 
£• r i g i d a Thumb c o l l e c t e d from t h e U n i v e r s i t y c ampus , 
A . M . U * , A l i g a r h , we re e x t r a c t e d w i t h p e t r o l . The p e t r o l 
t r e a t e d l e a v e s w e r e c o n p l e t e l y e x h a u s t e d w i t h b o i l i n g 
a c e t o n e . The a c e t o n e e x t r a c t was d r i e d and t h e n t r e a t e d 
w i t h p e t r o l , b e n z e n e and c h l o r o f o r m t i l l t h e s o l v e n t i n 
e a c h c a s e was c o l o u r l e s s . The r e m a i n i n g r e s i d u e was 
t r e a t e d w i t h w a t e r , a brown s o l i d t h u s o b t a i n e d . 
The c r u d e m i x t u r e was t h e n s u b j e c t e d t o column 
c h r o m a t o g r a p h y u s i n g s i l i c a g e l and e l u t e d w i t h b e n z e n e ^ 
b e n z e n e - e t h y l a c e t a t e ( 9 » 1 , 8 » 2 , 1»1) and t h e n f i n a l l y 
w i t h e t h y l a c e t a t e , E l u t i o n o f t h e column w i t h b e n z e n e 
g a v e a f l u o r e s c e n t conpound a s J r - I , 
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Fig. 2b : HMMR spectrum of Jr-1 umbelllferone 
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^y - I 
C r y s t a l l i z e d from benzene a c e t o n e , m.p. 216 C, 
Rf = 0 ,46 (benzene -ace tone , 8; 2 ) , F luorescence in UV 
l i g h t and gave brown co lou r wi th a l e . F e d , In mass 
spect rum ( F i g . l ) t h e molecu le r ion appeared a t rti/z 162 ana-
ly sed fo r CgligO o t h e r d i a g n o s t i c peaks a t 134, 105, 78 
and 5 1 . The UV spec t rum showed two bends a t 221 & 315 nm. 
IR s p e c t m m e x h i b i t e d a t 1710, 1675, 1600, 1560, 1450, 
1410, 1380, 1320, 1230 and 1125 cm"^. In the H^ NMR spect rum 
(Table 1. F i g . 2a&2tJtVo o r t h o coupled d o u b l e t s ( J=9 .5 Hz) 
a t d 6 ,11 and 7 ,83 were c h a r a c t e r i s t i c t o H-3 and H.4 of 
t h e h e t e r o c y c l i c r i n g of coumarin s k e l e t o n , A meta-coupled 
( J « 2.2 Hz) d o u b l e t a t d 6 , 6 2 was a s s igned to H-e, wh i l e 
an ori :ho-coupled ( J * 8.4 Hz) d o u b l e t a t d 7 .42 was ass igned 
t o H-5 . A double d o u b l e t ( J = 8 .4 and 2.2 Hz) a t 5 6.68 
was a t t r i b u t a b l e t o H-6. From t h e s e d a t a J r - I was a s s igned 
as uRibel l i ferone (LXXX) . Umbe l l i f e rone i s i s o l a t e d from 
t h i s p l a n t f o r t h e f i r s t t i m e . 
TABLE - 1 
Chemical shift of protons of Jr-I (d -scale) 
Assignment Chemical shift of protons 
H-3 6.11 (d, J = 9.5 Hz, IH) 
H_8 6.62 (d, J « 2.2 Hz, IH) 
H-6 6.68 (dd, J » 8.4 & 2.2 Hz. IH) 
H-5 7,42 (d, J » 8.4 Hz, IH) 
H-4 7,83 (d, J « 9.5 Hz, IH) 
d = d o u b l e t , dd » double d o u b l e t , spect rum run in DMSC-d 
a t 300 MHz, TMS as i n t e r n a l s t a n d a r d . 
17o 
(LXXX) 
E l u t i o n of t h e column w i t n b e n z e n e - e t h y l a c e t a t e 
and e t h y l a c e t a t e gave r r i x t u r e of b i f l a v o n o i c h : . Th<='Y were 
combined and e a c h band was s e p a r a t e d by p r e p a r a t i v e TLC 
. ( s i l i c a g e l . B P F , 3 6 t 9 : 5 ) J r - I I - J r - V . A f t e r e s t a b l i s h i n g 
t h e h o m o g e n e i t y by c h r o m a t o g r a p h y i n d i f f e r e n t d e v e l o p e r s , 
s u c h a s b e n z e n e . ' p y r i d i n e : f o r m i c a c i d ( 3 6 j 9 j 5 ) , t o l u e n e : 
e t h y l formate.* f o r m i c a c i d (TEF , 5»4»1) and t o l u e n e : 
p y r i d i n e : a c e t i c a c i d (TFA, l O j l i l ) e ach f r a c t i o n was 
m e t h y l a t e d s e p a r a t e l y . 
J r - I I 
It was comparable with amentoflavone but on methy-
lation it gave a mixture of hexamethyl ether of amento-
flavone and cupressuflavone. 
Jr-II(50 mg) on ethylation with diethyl sulphate 
C2 ml) and anhydrous potassium carbonate (5 gm) in dry 
acetone gave two fluorescent spots on TLC (silica gel, 
benzene:acetone 8»2). On© major and other minor. The 
major product (35 mg) was separated by preparative TLC 
(silica gel, benzene;acetone,. 6>2) and crystallized 
from CHCl -EtOH as colourless needles (Jr II E). 
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J R - I I E 
So lub le in CHCl^, m.p 265°C, R, = 0 .25 (benzene; 
a c e t o n e , 8» 2) . F loorescence in UV l i g h t , no c o l o u r wi th 
a l e . ^ e C l , . The H NMR spect rum of J r - I I E i s g iven in 
Tab le -2 (F ig . 3-5) . 
TABLE - 2 
Chemical s h i f t of p r o t o n s of J r - I I E (d - s c a l e ) 
Assignment Chemical s h i f t of p r o t o n s 
6 .3495(d, J = 2.2 Hz, IH) 
6.4561 ( d, J = 2.2 Hz, IH) 
6.51I5C s , IH) 
6 .5618/ 6.6087 ( s , IH each) 
7.0997( dd, J » 8.9 & 2.2 Hz, IH) 
7.8960 - 7 ,9035(d , J=2.2 Hz, 2H) 
6.7666 ( d , J » 8.9 Hz, 2H) 
7.4147 (d, J = 8.9Hz, 2H) 
1.111 - 1,6441 (m, 18 H) 
3.9708, 4 .0579 , 4.1469 • 
4.2618 ( q u a r t e t s , 12H) 
H-
H-
H-
. 1 -8 
. 1 - 6 
. 1 1 - 6 
H - I - 3 , I I - 3 
H. 
H. 
. 1 - 5 * 
. I - 2 » , 6 ' 
H - I I - 2 * , 6 * 
H. 
6 
6 
. I I - 3 » , 5 * 
X CH^ 
X 0-CH^ 
s = s i n g l e t , d = d o u b l e t , dd = double d o u b l e t , 
m = m u l t i p l e t spec turm run in CDCl^ a t 300 Kliz. TKS 
as i n t e r n a l s t a n d a r d . 
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The H KMR data are in confirmity with the s t r uc tu r e 
of air.entoflavone hexa-0-ethyl e the r (LXXXI) . 
CH3C 0CH2CH3 
OCH2CH3 
J r - I I I CHaCHgO 
J r - I I I was comparable with monomethyl e ther of 
amentoflavone. On methylation i t gave hexamethyl e the r 
of amentoflavone* cupressuflavone and pentamethyl e the r 
of hinokiflavone (R^, shade in UV l igh t ) . Thus J r - I I I 
i s a mixture of amentoflavone monomethyl e the r , cupressu 
flavone monomethyl e ther and hlnokif lavone. 
Jr-IV 
Jr-IV was conparable with dimethyl e ther of amento-
flavone but on methylation i t gave a mixture of amento-
flavone hexamethyl e the r and hlnokif lavone pentamethyl 
e the r CR^ # c h a r a c t e r i s t i c shade in UV l i g h t . Therefore, 
J r - IV i s a mixture of dimethyl e the r of amentoflavone 
and monomethyl e the r of h lnokif lavone. 
g^iPigaaMiissi'iP^aa 
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EXTRACTION OF PHYTOCONSTITUENTS FROM THE LEAVES OF 
JUNIPERUS RIGIDA (CUPRESSACEAE) 
Dried and powdered leaves of Junlperus rig Ida 
(2 kg) were coinpletely exhausted with light petrol 
(40-60), The petrol extract gave negative test for 
flavonolds. 
The petrol treated leaves were completely exhausted 
with boiling acetone till the extract was alirost colour-
less. The acetone extract was concentrated first at 
atmospheric pressure and then under reduced pressure, 
a dark green mass so obtained was refluxed with light 
petrol (40-60), benzene and chloroform till the solvent 
in each case was almost colourless. The residue left 
behind was then treated with boiling water and filtered, 
A brown solid (8 gm) thus obtained responded to the 
colour test with Zn-HCl. 
Purification of water insoluble fraction by column 
chromatography 
The crude mixture (8 gm) was adsorbed or silica 
gel (100 gm) set with petroleum ether. The column was 
eluted with petrol, benzene, benzene: ethyl acetate 
(9J1;8»2, Itl) and then with ethyl acetate. Elution 
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of the column with benzene gave a fluorescent compound 
which was further purified by preparative TLC (silica 
gel, benzene t acetone, 8:2) and was labelled as Jr-1. 
gr - I 
C r y s t a l l i z e d from b e n z e n e - a c e t o n e a s g r e e n i s h 
n e e d l e s h a p e d c r y s t a l s , m.p 216 C. R^ a 0 . 4 6 ( b e n z e n e -
a c e t o n e 6i 2) , f l u o r e s c e m c c i n UV l i g h t and l i g h t brown 
c o l o u r w i t h a l e , F e C l ^ . I t was found t o b e c o m p a r a b l e 
w i t h u m b e l l l f e r o n e . 
KBr 
IR V Cm~^ » 
max 
^ • - „ . - i 
1710 , 1675 , 1600, 1560 , 1450, 1410, 1380 , 1320, 
1230, 1 1 2 5 . 
> MeOH 
UV A * 
max 
2 2 1 , 3 l 5 n"i 
^ H NMR (DMSO-d,, 300 MH)d s c a l e » 
6 . 1 1 ( d , J = 9 . 5 Hz, IH, H-3) , 6 . 6 2 ( d , J = 2 . 2 Hz, 
IH, H-8) , 6 . 6 8 ( d d . J = 8 . 4 & 2 . 2 Hz, IH, H-6) , 7 . 4 2 
Id , J = 8 . 4 Hz, IH, H-5) , 7 . 8 3 (d , J = 9 . 5 Hz, IH, H-4) . 
MS m/z i 
1 6 2 ( 1 0 0 ) , 134(90) , 1 0 5 ( 2 0 ) , 7 8 ( 2 7 ) , 5 1 ( 3 4 ) . 
F u r t h e r e l u t i o n of t h e column w i t h b e n z e n e - e t h y l 
a c e t a t e and e t h y l a c e t a t e y i e l d e d b i f l a v o n o l d i c m i x t u r e . 
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Separation of b i f lavonold lc mixture by p repa ra t i ve 
thin layer chromatography 
Using a th in layer spreader (Desaga, Heidelberg) , 
g lass p l a t e s (40 x 200 cm) were coated a well s t i r r e d 
suspension of s i l i c a gel (35 gm in 70 nil of water for 
two p l a t e s ) to give a l aye r approximately 0.5 mm in 
thickness a f t e r drying for 2 hrs a t room temperature, 
the p l a t e s were ac t iva ted a t 110-120° for 1 hour. 
The complexity of the bif lavonold mixture obtained 
a f t e r p u r i f i c a t i o n by column chromatography was examined 
by TLC using the following so lvent systems j 
(a) BenzenetPyridine:Formic:acid (BPF 36»9sB) 
(b) Toluene: Ethyl formate: Formic acid (TEF, 5i4-;l) 
(c) Toluene J Pyridine Acet ic : acid (TPA, I0 i l» l ) 
In so lven t system 'a* the spots were compact 
and the d i f fe rence in Rf values were so marked as to 
make i t the developing so lven t system of choice for 
p repa ra t ive TLC, 
Solut ion of b i f lavonyl mixture in pyr id ine was 
applied to p l a t e s with the help of mechanical app l ica to r 
(Desaga Heidelberg) , 2 cm from the lower edge of the p l a t e s , 
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The p l a t e s mounted on a s t e e l frame were p la ted in a 
Desaga glass chamber (45 x 22 x 25 cm) containing 500 ml 
of developing so lven t (BPF,3ts9»5) when the so lven t 
f ron t had t r ave l l ed 16 cm from the s t a r t i n g l i n e , the 
p l a t e s were taken out and dried a t room t enpe ra tu re . 
The pos i t ion of the bands marked in UV l i g h t . The marked 
pigment zones were scrapped as sepa ra t e bands and e lu ted 
with dry acetone. The e luen t in each case was d i s t i l l e d 
off and on treatment with water yielded yellow p r e c i p i t a t e . 
I t was f i l t e r e d , washed with water and d r i ed . The homo-
gene i ty of pigments was again checked by TLC using d i f f e -
r e n t so lvent systems. The components were l abe l l ed as 
J r - I I (0.2 BPF, 200 mg) J r - I I I (Rf 0.19 - BPF 40 mg) , 
J r - I V (Rf 0.33, 35 mg) and Jr-V (Rf 0.50, 20 mg) . 
J r - I I Methvlation 
J r - I I (5 mg) was methylated with dimethyl su lpha te 
and anhydrous potassium carbonate in dry acetone on a 
water bath for 6 h r s . Refluxlng continued u n t i l i t gave 
negat ive a lcohol ic ^eCl- t e s t . I t was f i l t e r e d and 
res idue evaporated to dryness . The yellow res ideu l e f t 
behind was t r a t e d with petroleum e t h e r and then dissolved 
in chloroform and washed with water . On TLC examination, 
the methylated product was found to be a mixture of 
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amentoflavone (major) and cupressuflavone (minor) hexa« 
methyl e ther (Rf and c h a r a c t e r i s t i c s shade in UV l i g h t ) . 
Ethvla t ion of J r - I I i 
J r - I I (150 mg) was e thy la ted with d ie thy l sulphate 
(4 ml) and anhydrous potassium carbonate (5 gm) in dry 
acetone (200 ml) . The react ion mixture was refluxed on a 
water bath for 8 h r s . The reac t ion mixture was f i l t e r e d 
and d r i ed . Dried product was washed with p e t r o l and then 
dissolved In chloroform and washed with water . The chloroform 
l aye r was dried over potassium carbonate . On TLC examination 
(benzene : acetone, 8»2) i t gave two f luorescent spots one 
major and the o the r minor. The major product was separated 
by p repara t ive TLC (benzenes acetone 8 J 2 ) and was labe-
l l e d as J r . - H E . 
1-5. II>5« 1.7, I I - 7 . 1-4*, I I - 4 ' - h e x a - 0 . e t h v l ( I - 3 M I - 8 ) 
bif lavone (Jr-IIE) j 
Crys ta l l i zed from chloroform - EtOH as co lour l e s s 
needles (50 rrci) , m.p. 265 C, Rf 0.25 (benzenej acetone, 
8s 2) . Fluorescence In UV l i g h t . No colour with a l e . F e d , , 
^H NMR(CDCl.j) id s c a l e t 
6.3495(d, J=2.2 Hz, IH, H-I-8) , 6.4561(d, J=2, 2 
Hz , lH,H-I -6) ,6 .51l5(s , lH,H-I I -6) ,6 .5618, 6.6087(s,lH each. 
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H-I -3 , I I - 3 ) , 7.0997 (d, J=8.9Hz lH ,H- I -5 ' ) , 7.8966-7,9035 
(dd, J=8.9 Hz & 2.2 Hz 2H, H- I -2*6 ' ) , 6.7666 (d,J=8.9 Hz, 
2H,H-II -2 ' ,6 ' ) , 7.4147(d, J=8.9H^,2H,H-II-3'5 ') , 1. I l l -
1.6441 (m, 18H, e thyl CH )^ 3.9708,4.0579. 4.1469, 4.2618 
(qu r tds , l2 H,0-CH2). 
J r - I I I 
J r - I I I was methylated by the method used for 
methylation J r - I I .and i d e n t i f i e d as arrentoflavone and 
cupressuflavone hexamethyl e the r , and hinokif lavone 
pentamethyl e ther ( R f , c h a r a c t e r i s t i c shade in UV l i g h t ) , 
Jr-IV 
Jr-IV on methylation with dimethyl sulphate gave 
a mixture of amentoflavone hexamethyl e the r and hinoki 
flavone pentamethyl e ther (Rf, c h a r a c t e r i s t i c shade in 
UV l i gh t ) . 
JR-V 
Jr-V on methylation by the method used for the 
methylation of J r - I I gave a f luorescent spot which was 
comparable with hinokiflavone pentamethyl e the r (Rf, 
c h a r a c t e r i s t i c shade in UV l i g h t ) . 
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CaI»phylluiT> Lin (Gutteferae) 
Calophylluiti, a genus of about 130 species of 
trees distributed in the tropics of oid world, of which 
many species occur in India. 
Chemical Constituentst The compound mainly reported from 
colophyllum species are terpenoids, coumarins, xanthonea, 
acids, flavonoids, flavonoid glycoside and miscellaneous, 
TERPENOIDS 
2 3 
p - s i t o s t e r o l (I) C«amoenum ,C« t h w a i t e s i i 
4 
C. cordatooblonqum, 
C.cuneifoliuni, 
6 
Stiginasterol (II) 
a- amyrin (I I I ) 
p -amyrin (IV) 
Fr iedel in(Va ) 
7,13 
C, zeylanicum 
C, inophyllum 
C, tomentosum , 
9 
C. brasiliensis 
C. trapezifolia 
C. calaba, C. braeteaturn 11 
C. neo-ebudium 12 
C. calaba, C.braeteatum 
14 C. verticillatum 
17 C. inophyllum 
C, apetalum,C.walkeri 
C. calaba^^'^^,C.moonli^^ 
4 15 C, cordatooblonqum ' 
C. lankensis 
C. walkeri^^'^^ 
no 
)n 
Canophyllal (Vb) 
Canophylloi (Vc) 
Taraxerol (VI) 
c. 
2« 
c. 
c. 
c. 
c. 
£• 
£. 
P» 
c. 
c. 
c. 
c. 
9.' 
2-
c. 
c. 
£• 
2» 
c. 
£• 
£• 
2-
c. 
c. 
£• 
t r a p e z i f o l i u m 
t h w a i t e s i i ^ ' ^^ 
artioenum , C a p e t a l u m 
7 17 inophy l l ium ' 
cune i fo l i um , 
, . 6 
zeylanicum 
i: 22 
tomentosuin ' 9 b r a s i l i e n s i s . 
14 v e r t l c i l l a t u m 
c a l a b a , C . lankaenSis 
l7 inophvl lum 
ca l aba^^ 
15 21 cordatooblongum ' 
1 , . 1 5 , 20 l a n k e n s i s 
t h w a l t e s i l ^ ^ 
w a l k e r i 
15 t r a p e z i f o l i u m 
17 inophyl lum 
3 
w a l k e r i , 
t hwa i t e s i i "^ 
cune i fo l i um 
22 toirentosum 
t r a p e z i f o l i u m 
ca laba^^ 
11 b r ac t ea tum 
s o u l a t t r i ^ 
If^  
Taraxerone (VII) 
? r i ede lan-3p-o l (Vi l la ) 
5 C, s o u l a t t r i , 
22 C, tomentosu i i i 
C. calaba 
C, bracteatum 
£• calaba, C.amoenum 
C, inophylluin 
Friedelln-3 ^ ,28-diol ( Vlllb) 
Apetalactone (IX) 
P -Simiarenol 
Mentriacontane 
Erythrodlol-3-acetate 
C. calaba 15 
lankensls 
15 
C. 
C. moonii 
C. 
C, apetalum 
C. toinentosuni 
15, 20 
t h w a i t e s i i j ^ 
23 
23 
C, cuneifolium 
C. 
C. amoenum 
C. Inophyllum 
trapezifolium 
2 
13 
10 
Coumarlns 
4-PhenyIcoumarin x^) 
Calaustralin(xi) 
(4-Phenyl coumarln) 
4-AH^yl coumarin(xil) 
Calloflorid (XIII) 
C, inophylluy 24, 25 
C« australlanin 
27 C. Inophyllum 
26 
C, Inophyllum 28 
C. v e r t l c i l l a t u m 14 
i!ia 
. > ^ 
( V i n a ) R-Me 
(VII I i ) )R;OH 
CH2OH 
( I X ) 
Me -.. 
( X ) 
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COPr 
( X I ; ( X I I ) 
MeO 
( X I V ; 
( XV; (Xvia) R=R = Pr 
(XVIb) R=Pr, RVCHMeg 
fXVIc)R:(CH2;^Me,R;CH2CHMe2 
(XVId) Rr( CH2)/»Me^ R-. CH(Me)E t 
na 
4-Alky l couniarin(XIV) 
P o n n a l l d e (XV) 
4-Alky l coumarlns(XVI) 
Recedenso l ld (XVII) 
S o u l a t t r o l l d (XVIII) 
Tomentol id-A (XlXa) 
Toinentolid -B (XlXb) 
Ape ta lo id (XX) 
C o r d a t o l i d - A (XXI) 
C o r d a t o l i d - B (XXII) 
Oblongul ld (XXIII) 
Inophyllln-A(XXlV) 
I n o p h y l l l n - B (XXV) 
I n o p h y l l i n - C (XXVI) 
((+) i no fhy l l o id ) 
I n o p h y l l l n - D (XXVII) 
I n o p h y l l i n - E 
( C i s - i n o p h y l l o i d ) (XXVIII) 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
£• 
29 i n o p h y l l u m 
. . , , 24 ,30 I n o p h v l i u n i 
28 i n o p h y l l u m 
31 r e c e d e n s 
5 
s o u l a t t r i 
32 3 3 tomentosuni * 
tomentosuin ' 
3 9 "? 3 
apeta lum""^ ' -^^ 
c o r d a t o o b l o n q u m 
c o r d a t o o b l o n g u m 
c o r d a t o o b l o n g u m 
I n o p h y l l u m 
i n o p h y l l u n i 
i n o p n y l J urt 
15 tnooni i 
34 i n o p h y l l u m 
34 i n o p h y l l u m 
moon i i 
21 
21 
21 
X a n t h o n e s 
1 , 7 - D i h y d r o x y x a n t h o n e 
( e u x a n t h o n e ) (XXIX) 
2 2 C. t omen tosum 
C. z e y l a n l c u m 
C. i n o p h y l l u m 35 
C, r a m i f l o r u m 37 
t h w a l t e s l i 
I H G 
^ - ^ 
( XVII; 
(XIXa)R,Pf, 
( XlXb) RrPr 
( XVIII} 
' ( X X ) 
(XXIII) 
( X X I ) 
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(XXIV) (XXV) 
Me 
(XXVI) 
( XXVII) 
( X X I X ) 
]3S 
2-Hyaroxy xanthone (XXXa) 
1,5-Dihydroxy xanthone(XXXb) 
3-Hydroxy-4-mBthoxy-
xanthone (XXXc) 
1 ,5 ,6 - T r i h y d r o x y -
xanthone (XXXia) 
Buchana xanthone (XXXIb) 
1, 7-Dihydroxy-3-n>ethoxy-
xanthone (XXXIc) 
l -Hydroxy-3 , 7-di inethoxy-
xanthone (XXXId) 
1, 7~Dlhydroxy-3, 6-dimethoxy 
xanthone (XXXIe) 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
w a l k e r l 
4= 3 8 f r a q r a n s 
sc l e rophe1 lum 
-, . 6 zeylanicum 
t h w a l t e s i l - ' 
3 
w a l k e r ! 
22 toxnentoaum 
zevlanlcuin 
cordatooblonqum 
C. 
c. 
C. 
C. 
c. 
C . 
C. 
C, 
c. 
C. 
inophyllupfi ^ 
4 
cordatooblonqum 
f r a q r a n s 
35 inophyl lum 
4 
cordatooblonqum 
r: 38 
f r a q r a n s 
22 tomentosum 
zeylanicum 
b r a s i l l n e s l s ^ ' ^ ° 
9 b r a s l l l n e s i s 
7 inophyllum 
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(XXxa) RizR3:«i,=R5=H RjzOH 
( XXXb) RicRgrOH, R2-.R3-R4-H 
( XXXc)Ri:R2iR5?H,R3zOH,Ri,= OMe 
( XXXna) R,-R2-.R3-0H,Rjj-.H 
(XXXIIb)RirR2=R3rOMe^R4-H 
(XXXnc)R,-R3 -Ri^ -OMe^RgtH 
(XXXia) R,rR2-Rg--H.R3rRi^::OH 
( XXX-Ib) RpR2 = R5rH,R3-0Me,R^ -^.0H 
( XXXIC)R,:OMe,R2rR3-R/,-.H,R5ZOH 
(XXXW) RirR5-0Me,R2:R3--Ri^-H 
( XXXle)R, :Ri,=0Me,R2-.R3iH, R5--OH 
(XXXIf) RiiR3:Rj=0H, R2=R5iH 
< XXXig) R,-.R^-R5-0H.R2--R3-_H 
( XXXIh) R1.R2--R3--H, R^ r^Rg rOMe 
OMe 
(xxxni) 
OMe 
( XXXIV) ( XXXV) 
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1 , 3 , S ^ e - T e t r a hydroxy-
xanthone (XXXIf) 
1 / 3 , 6 , 7 - T e t r a hyd roxy-
xanthone (XXXIg) 
l -Hydroxy-e , 7, d l -me thoxy-
xanthone (XXXIh) 
3, 5, 6 •"Tr ihydroxy- l -methoxy-
xanthone (XXXlIa) 
1, 3 , 5 , 6 - T e t r a methoxy-
xanthone (XXXlIb) 
1 , 3 , 6 , 7 - T e t r a methoxy-
xanthone (XXXlIc) 
1 ,5-Dihydroxy-2 , 3 -d i methoxy-
xanthone (XXXIII) 
Mesua xanthone-B (XXXIV) 
1,8-Dimethoxy-2-h ydroxy-
xanthone (XXXV) 
1, 3 , 5 - T r l h y d r o x y - 2 - ( 3 , 3 -
d imethyl a l l y l ) xanthone (XXXVIa) 
£.• s c l e r o p h e l l u m 
1 , 3 , 5 , 6 - T e t r a h y d r o x y -
2- (3 ,37dic re thy l a l l y l ) -
xanthone (XXXVIb) 
C, s c l e r o p h e l l u m 
36 
36 
37 C« ramlf lorum 
C, s c l e r o p h e l l u m 36 
c. 
£• 
c. 
c. 
c. 
c. 
9« 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
„ 38 f r a q r a n s 
38 f r a q r a n s 
w a l k e r i 
39 inophvl lum 
ca laba^^ 
11 b r a c t e a t u m 
s c r i b i l i t i f o l i u m ' 
t hwa l t e s i i "^ 
22 tomentosum 
cunefol ium^ 
42 inophvl lum 
317 
rami£iorucn 
f r a q r a n s 
neo-ebudicin- '-^ 
41 
( XXXVia)R,-R2-.H 
( XXXVn))RpOH Rj-.H 
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. ^ 
( X X X V J I I ) 
R2 0 
(XXXVlia) H|;R2-R3=0Me,Rit=H 
( XXXVlIb)R, ;R3 ::Rj^,H, R2=0H 
(XXXVMC)R,rRj^=0H,R2cR3-H 
(XXXVlW)Ri=R^-H^R2-R3=0H 
(XXXIX) 
(XL) 
(XLJ) 
< ^ 
3a2 
l -Hydroxy-3>5, 6 - t r i - m e t h o x y -
2 - ( 3 , 3 - d i n e t h y l a l l y l ) 
xanthone (XXXVIIa) 
1, 5-DLhydroxy-2- ( 3 , 3-dirTiethyl-
a l l y l ) xanthone 
(guanandin) (XXXVIIb) 
1 ,3 , 7 -Tr lhydroxY-2- (3 , 3iainiethyl-
a l l y l ) xanthone (XXXVIIc) 
1,5, 6 - T r i h y d r o x y - 2 - ( 3 , 3-diiTiethyl-
a l l y l ) xanthone 
1, 5-Dihydroxy-3- ( 3 . 3-dimethyl-
a l l y l ) xanthone (XXXVIII) 
Calophyllin-B (XXXIX) 
1, 3,7 - T r l h y d r o x y - 2 , 8 - d i -
( 3 , 3-difrethyl a l l y l ) -
xanthone (XL) 
Ca loca l aba xanthone (XLI) 
Calaba xanthone (XLII) 
a , s c r i b i l l t l f o l i u m 
43 C, canum 
41 
C. ra i r i f loruni 3 7 
C. b r a s i l l e n s i s 
C. t h w a l t e s i i 
C, canum 43 
C. scrlbilltifollum 41 
C. b r a s i l i e n s i s 44 
C, inophyl lum 39 
C. t h w a l t e s i i 45 
95 C. b r a c t e a t u m 
C. calaba**^'^^ 
C. b r a c t e a t u n i ^ ^ ' ^ ^ 
C. c a l a b a l ^ ' ^ 5 , 4 6 
C, t r a p e z i f o l u m 
C. w a l k e r i ^ ^ 
10 
8-Deoxygar tanin (XL 111) 
J a c a r e u b i n 
6 -Desoxy j a c a r e u b i n (XLV) 
Dihydro jaca reub in (XLVI) 
Osaja xanthone (XLVII) 
C a l o t h w a i t e s i i xanthone(XLVIII) 
c. 
c. 
c. 
c. 
c. 
c. 
c. 
£• 
c. 
£• 
c. 
£• 
c. 
c. 
c. 
c. 
c. 
c. 
£. 
c. 
c. 
c. 
c. 
c. 
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c a l a b a 
s c l e r o p h e 1 l u m 
z e y l a n i c u m 
9 PI 
c o r d a t o o b l o n q u m ' 
i n o p h v l l u n 7 ' ^ ^ ' ' ^ ^ 
t h w a i t e s i i . 
w a l k e r i 
. 38 f r a q r a n s 
1 2 n e o - e b u d i c i n 
22 tomentoi ium 
4 3 canum, C . r a n i f l o r u m 
b r a s i l i e n s e 
c 30 f r a q r a n s 
41 s c r i b i l i t i f o l i u m 
1 2 
n e o - e b u d i c i n 
i n o p h v l l u m ' ^ ' ^ ^ ' ^ 2 
z e y l a n i c u m 
9 44 b r a s i l i e n s e ' 
22 t omen tosu r r 
V, n 36 
s c l e r o p h e l l u m 
44 b r a s 11 i e n s e 
43 canum 
41 
s c r i b i l i t i f o l i n 
. 45 t h w a i t e s i i 
37 
2n; 
OH 0 
( X L I V ) ( XLV) 
( X L V i ; 
( X L V I I ) 
(XLIXa) R:CH^ 
( XLVIII) (XLIXb) R CHgOH 
(L) (L! ) 
20; 
Thwaitesl xanthone (XLlXa) 
Thwaitesi xanthonol (XLlXb) 
Cordatooblongum xanthone(L) 
Dihydrotova xanthone (LI) 
Te t ra hydro t h w a i t e s i xanthone-
(LII) 
Trapez l fo l i xanthone(LIII) 
Zeyla xanthone (LIV) 
Calozeylo xanthone (J-V) 
Wightianone (LVI) 
BeiTiethyl calaba xanthone 
2"~ Isoproi-enyl- 3H_ hydroxy-
dihydrofuranodemethyl-
calaba xanthone (LVII) 
5-Hydroxy -8-methoxy,-
2, 2-dimethyl-7-(3, 3-dimethyl-
a l ly l ) 2H,6H,pyrenoC3, 2 -b)-
xanthone-6-one (LVIII) 
1/ 5-Dihydroxy-2*, 2*- dimethyl-
pyrano(5'6'2, '3) xanthone (Lix) 
C. t h w a i t e s i ! . 3 
C, walkeri 
C. walkeri 
19 
19 
C, cordatooblonqun 
C, cordatooblangum 
C, cordatooblonqurr 
,4,21 
4 
C. trapezifolium 
45 C. calaba 
c 
C, cuneifoliunf 
10 
C. zeylanicum 
C. wiqhtianum 
6 , 4 7 
48 
C, zeylanicum 
£• wightianum 
C, walkeri"^^ 
48,49 
C, walkeri 19 
C, calaba 11 
C, bracteaturri 11 
C. b r a s i l i e n s i s ' 
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( L I l ; ( L I V ) 
( L V I ) ( LVII) 
( LVIII) ( LX) 
vn 
Dehydrocycloyuanandln C, bras 1 l i e n s is 4 0 , 4 
Acids 
Canophylllc acid (LX) 
Calophynlc acid (LXI) 
Inophyl loidic acid(LXlI) 
B r a s i l i e n s i c acid (LXIII) 
S c r i b l i t i f o l i c acid (LXIV) 
Apetal ic acid (LXV) 
I soape ta l i c acid (LxVI) 
C. inophyllum 
C. inophyllun . 
C. 
c. 
c 
c. 
c. 
inophyllun 
1 u 15,18 calaba 
17 
50 
51 
ver t icu la tum 14 
b r a s i l i e n s i s 51 
scribltifolium 
cordatoblonqun 
5 
cuneifolium 
52 
4, 21 
C. apetalum 16 
5 3 bracteatum 
53 53 
calaba, C, moonii 
53 t rapez i fo l ium 
19 £• rnacrocarpum 
. 19 walkeri 
cordatooblonqum' 
53 
.53 
C, bracteatum 
C. calaba 
£• brasilienee 
5 
C, cuneifolium 
C, cordatoobIon9um 
trapezifolium 
54 
moonii 
53 
53 
COoH 
HOOC 
HOOC 
( L X I I ) 
HOOC 
( L X I V ) 
( L X f J i ; 
HOOC 
H O O C 
( L X V ) 
( L X V I ) 
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T h w a i t e s i c ac id (LXVII) 
I s o t h w a i t e s i c ac id (LXVIII) 
Ca lozey l an i c a c i d (^XIX) 
C h a p e l i e r i c ac id ^^ ^^ 0^ 
C i s c h a p e l i e r i c acid(^'^^^^ 
Corda tooblonguic ac id (LXXlI) 
Recedensic ac id ^LXXIII) 
I s o c a l o l o n g i c ac id ^^^ '^^ ^^^ 
C a l o v e r t i c i l l i c ac ld-A (LXXVa) 
C a l o v e r t i c i l l i c ac id-B (LXXVb) 
C a l o v e r t i c i l l i c ac id -C 
Papuanlc a c i d ^ ^ ^ ^ ^ ^ ' 
Blncoic ac id (LXXVII) 
B e t u l i n i c ac id 
c. 
l a n k a e n s i s ^ ^ ' ^ ° 
t h w a i t e s i i '' 
15, 20 C. l ankaens i s 
C. 
C. 
C. 
l a n k a e n s i s 15, 20 
t h w a i t e s i i 
t rapei^lf ol i um 
15.53 
15 
walker i ' 
ze ylan icurr 
1 5 , l b 
5 3 
C. calaba' 
C. calaba 
C, 
15 , 16 
CO r d a t o o h ) ] onf7iirii 4 , 21 
C. r e c e c i e n ; : 
G, r e c e n d e n s 
i l 
31 
v e r t i c i l l a t u m 14 
14 C. 
c. 
c. 
c. 
c. 
c. 
c. 
v e r t i c i l l a t u m 
24 v e r t i c i l l a t u m 
c o r d a t o ' i b J onv^urii 
54 b r a s i l i e n C e 
c o r d a t o o b l o n q u n i 
c a l a b a 
4 - 4 - 1 1 
brae tea tu iT i 
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HOOC 
• ^ ^ ^ 
(LXVII) 
C,oH 
HOOC 
^ ^ ^ ^ 
HO' 
HOOC 
(Lxvni) 
H P. 
(LX/X) 
HOOC. 
" ^ • ^ ^ 
(LXXI) (LXXII) 
OMe 
CHPrCH2C02H 
( L X X I I ) 
CHPrCH2C02H 
OOH 
{LXXVa)Rpn-Penty|,R2rH 
(LXXVb)R,..n-Penty|,R2=Me 
CH2 ).Me 
C02H 
{ LXXVI) 
Me(CH2)i , 
w 
( L X X V I I ) CLXXVIIia)Ri=R2-H 
{LXXVnib)RpOH R2-H 
(LXXVinc)R,:H,R2-.GIuC0$e 
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C. zeylanlcum 
C. macrocarpum 19 
Flavonolds &. Glycosides 
Myrlcetin (LXXVIIla) 
Quercetin (LXXVIIIb) 
Myrlcetin glycos Id(LX)CVIIlc) 
Amentoflavone (LXXlX) 
Miscellaneous 
p-D - glucosioe of p-sltosetrol 
Leucoanthocyanldln 
Neoflavonoids 
Saponins , g l y c o s i d e s . 
P o l y s a c c h a r i d e s 
55,56 
55,56 
55 ,56 ,57 
C. inoj h ylluri 
C. i t i o p h y l l u n 
C. inophvl lun 
C. ca l aba^^ 
3 3 -i-i 
C. toroentosurr C a p e t a l u m "^  
56 C. inophyllufri 
C. inophyllunri 
59 C. i n o p h y l l u n i 
22 u 
f\.. 
- O H 
( L X X I X J 
ss)a^©igga®s9 
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CONSTITUENTS OF CALOiilYLUM INOiHYl.LUM 
From the e t h a n o l i c e x t r a c t of t h e Jeavo; . nl 
Calophylurr , i nophy l lum^ c a n o p h y l l o l , f r l e d e l i n , c i m e t h y i 
t e r e p t h a l a t e a n d c a l a u s t r a l i n e w e r e i s o l a t e d and c h a r a c -
t e r i z e d by c h e m i c a l and s p e c t r a l d a t a . 
The c o a r s e l y powdered l e a v e s of C, i n o p h y l l u m 
c o l l e c t e d from B o t a n i c a l G a r d e n , C a l c u t t a , w e r e e x t r a c t e d 
w i t h a l c o h o l . The a l c o h o l e x t r a c t s , we re d r i e d u n d e r r e d u -
ced p r e s s u r e . The r e s i d u e was t r e a t e d w i t h p e t r o l , c h l o r o -
form and m e t h a n o l . 
The p e t r o l e x t r a c t was c h r o m a t o g r a p h e d o v e r a 
column of s i l i c a g e l and e l u t e d w i t h p e t r o l , p e t r o l j b e n z e n e 
( 9 . 1 , 8 J 2 , & Is 1) / b e n z e n e , b e n z e n e j e t h y l a c e t a t e ( 9 ; l , 8 j 2 
1 J 1) and t h e n w i t h e t h y l a c e t a t e . E l u t i o n of t h e column 
w i t h p e t r o l j b e n z e n e ( 9 j 1 L 8x2) g a v e a w h i t e compound 
which was f u r t h e r c r y s t a l l i z e d f rom c h l o r o f o r m - e t h a n o l as 
w h i t e c r y s t a l s o E t h e compound l a b e l l e d as C I - 1 . 
C I - 1 : C I - 1 i s s o l u b l e i n c h l o r o f o r m and m e l t s a t 258°C, 
I t h a s R^ 0 . 6 ( p e t r o l s a c e t o n e 97 :3 ) and i s UV i n a c t i v e . 
I t g i v e s no c o l o u r w i t h a l e . •FeCl^. From ^HNMR i t was 
found t o be a m i x t u r e of c a n o p h y l l o l and f r i e d e l i n . 
C I - 2 i I t was a l s o e l u t e d w i t h p e t r o l s b e n z e n e ( 9 : l , 8 j 2 ) 
and c r y s t a l l i z e d f rom c h l o r o f o r m - e t h a n o l as w h i t e amorphous 
2 1 ^ 
c r y s t a l s . I t i s s o l u b l e in chloroforn- and Is UV i n a c t i v e . 
I t c i v e s nega t ive t e s t wi th a l c o h o l i c FeCi , nr- l ts a t 
140°C, and has R^  0. tSi d .c t i ' 1 ; ace tono *>?: 1) . I t v..i.-. f nunc) 
to be coiiii >^^rab]e wi th (MiiH'thyl tor «*j tha 1 .i 11>. 
F u r t h e r e l u t i o n ot the column .with p e t r o l ; b e n z e n e 
(8:2) and c r y s t a l l i z a t i o n frorr chloroform-iTiethanol gave 
ye l l owi sh y r a n n u l a r c r y s t a l s of CI_3 which a^-pears r e d i s h 
brown in UV l i g h t and g ive s brown c o l o u r wi th a l c o h o l i c FeCl - , 
I t was s o l u b l e in chloroforiT' and mel t s a t 132^C. I t has l<f 
0 .43 ( p e t r o l - a c e t o n e , 9 7 : ? ) . J i.s c h a r a c t e r i z a t i o n i s in p r o g r e s s 
CI-4 ; F u r t h e r e l u t i o n of the column wi th p e t r o l : b e n z e n e (8:2) 
gave cream co lou r s o l i d which were f u r t h e r cry:, t a l l Ized from 
ch lorof orir~ethanol as cro.mi co lou ted cryii tal.v.. i t y i v - yellow 
f l u o r e s c e n c e in UV l i g h t an<,! brown c o l o u r with a l e . feCl , 
and m.p. ie2°C and Kf 0.2 ( l e t r o l : a c e t o n e , 9 7 : 3 ) . The IR 
spec t rum of the compound showed t h e p re sence of hydroxyl 
group i nd i ca t ed by the band a t 3400 cm" . Thept, /3--unsaturated 
ke tone and the ke tone of the coumarin r i ng was i n d i c a t e d by 
bands a t 1730 and 1630 cm" and an a romat ic r i n g a t 935, 
895, 835, 770 and 760 crr"^. The r e s u l t of H^KKR i s g iven in 
t a b l e 1 ( f i g . land 2). 
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C h e m i c a l S h i f t of ][. r o t o n . s - i ' ; T - 4 ( O .sco.le) 
A s s i g n i i i u n t 
CH3 
CH3 
2XCH3 
CH 
CH^ 
CH 
=CH 
CH 
Arome .:!•- h . y d r o g e n s 
P h e n o l i c h y d r o x y l 
^ l i o n d c a l wli 
1 . 6 (ci , . : 
J . r o t o n : 
1 , 2 5 ( G , J :-- ^ r . : , 3H) 
'.ID 
1 . 7 , l . b 3 (c . a c h , 6H) 
2 . 6 5 ( m , !}•::. 
3 . 5 { d , J r. H^;-, 2;:) 
4 . 3 (m, IH) 
5 . 24 ( t , J = Bl lz , IH) 
6 . 0 3 ( s , IFI) 
7 . 4 (m, CVH„) 
1 3 . 0 4 (3) 
s = s i n g l e t , d = d o u b l i - t , m --- m u l t i p l e t , s p e c t r u m r u n i n 
C D C l , a t 100 ^Mz, TKS a s i n t e r n a l s t a n d a r d . 
I n t h e -^HNKR, two s i n g l e t s a t d 1 .70 a n c 1.8 3 e a c h 
i n t e g r a t i n g f o r t h r e e p r o t o n r ; , a t r i p l e t a t ^ 5 . 2 4 ( j = 8Hz) 
f o r o n e v i n y l l c p r o t o n and .1 d o u b l e t a t ^ 3 , 5 ( J - P.Hz) f o r 
two a l l y l i c p r o t o n s i n d i c a t e t h e p r e s e n c e of "^Topreny l u n i t , 
>< 
N 
X 
^ 
C 
•H 
(0 
P 
(0 
03 
I 
M 
U 
o 
E 
o 
w 
en 
•H 
n m 11 n I n 111J1 J l i i i i i ^ rR4 i il., 
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I t has been confirmed by decoupling experiment ( f i g . 2 ) that 
the methyl s i g n a l a t 5 1,25 (d, J » 6Hz) i s coupled by a 
proton appearing a t d 4 . 3 (m) . The m u l t i p l e t appearing a td 7.4 
i n t e g r a t i n g for f i v e protons i s c h a r a c t e r i s t i c to mono-
s u b s t i t u t e d benzene and a s j n g l e t a t d 6,03 i s a t t r ibuted to 
C_3 proton of the a -Pyrone r ing . 
The mass s^ectrun; ( f ie , . 3) showed a molecvilar ion 
peak at m/z 404 (C_..H C_) which was ^ Isn the b ^sc pe^k. o the r 
d i a g n o s t i c fragment iont appeared at rn/z 3P9 C^ ' ) , l b l ( 9 4 ) , 
343(64) , 336(59 .5 ) , 333(59.5) and a iretastable ion at 332.6 
( 5 . 6 ) , 3 0 5 ( 7 5 . 3 ) , 2 9 7 ( 3 7 . 6 ) , 2 8 0 ( 2 4 . 1 ) , 2 7 7 ( 2 ^ . n ) , 2 0 2 ( 1 7 . 6 ) . 
These data support the s tructure of CI-4 as c v, aus t ra l intfLxxx). 
Il^I?!lI^aB^IlS9^^lL 
218 
EXTRACTION OF THE LEAVES OF CALOPHYLUK INOt-HYLLUM 
Dr i ed Ivuves ( l . 7 ki;) of Cgloi hy l urn i nr>i li yl 1 um were 
c o l l e c t e d from B o t a n i c a l Garden , C a l c u t t a and were i d e n t i f i e d 
by i r o f . v^ajahat H u s a l n , D e p a r t m e n t of Bo tany , A. i . U. , Al iy a r h . 
Dr i ed l e a v e s w e r e e x t r a c t e d w i t h h o t e t h a n o l s e v e r a l 
t i m e s . The e t h a n o l e x t r a c t s v/ere combined and d r i e d u n d e r 
r e d u c e d p r e s s u r e . A d a r k g r e e n i s h brown gummy mass (80 gms) 
was o b t a i n e d . The r e s i d u e was t r e a t e d w i t h p e t r o l , c h l o r o f o r n , , 
and m e t h a n o l . 
S e p a r a t i o n of t h e c o n s t i t u e n t s by column c h r o i r a t o q r a p h y : 
t e t r o l e x t r a c t (25 gms) was a d s o r b e d on s i l i c a g e l , 
and t r a n s f e r r e d o v e r a column of s i l i c a y o l s e t w i t h p e t r o l 
( 4 0 - 6 0 ) . The column was e l u t c d w i t h p e t r o l , p e t r o l : b e n z e n e 
( 9 : 1 , 8 : 2 , 1:1) b e n z e n e , ben;-.enej e t h y l a c e t a t e ( 9 ; l , 8 : 2 , 1:1) 
and t h e n e t h y l a c e t a t e . 
From p e t r o l : b e n z e n e f r a c t i o n s ( 9 : 1 , 8:2) f o l l o w i n g 
compounds were s e p a r a t e d a f t e r r e p e a t e d c r y s t a l l i z a t i o n . 
C I - 1 : E l u t e d f rom p e t r o l : b e n z e n e ( 9 : 1 , and 6:2) and c r y s -
t a l l i z e d from c h l o r o f o r m - e t h a n o l as w h i t e c r y s t a l s . S o l u b l e 
i n c h l o r o f o r m , UV i n a c t i v e n e g a t i v e t e s t w i t h a l c o h o l i c 
FeCl^* ni .p . 258°C, Hf 0 . 6 (j. e t r o l : a c e t o n e , 9 7 : 3 ) . I t was 
found t o be a m i x t u r e of two compounds . The e x a m i n a t i o n of 
HNMR i n d i c a t e s t h a t t h e p r o b a b l e componen t s in t h e i r i x t u r e 
may be c a n o p h y l l o l and f r i e d e l i n . 
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CI-2 : Eluted from p e t r o l : benzene ( 9 : 1 , 8s 2) and c r y s t a l l i z e d 
from ch lo ro fo rm-e thano l <is whi te amorphous c r y s t . ^ l s , s o l u b l e 
in ch loroform, UV i n a c t i v e , n e g a t i v e t e s t wi th a l c o h o l i c 
F e c i - , adsorbed i o d i n o , \\<.^>.^ Mi) CJ, Ut 0 . t 9 (^.f t r o l : . ice tone 
9 7 : 3 ) . I t was comparable with cUmethyl t e r e j t h o l a tf'. 
CI -3 : Eluted from p e t r o l , benzc^ne (8i2) and cry^; t a l 1 i2:ed 
from chloroforiTi-ethanol as ye l l owi sh g r a n n u l a r c r y s t a l s . 
Redish brown in UV l i g h t , p o s i t i v e t e s t wi th a l c o h o l i c FeCl^, 
s o l u b l e in ch loroform, m.p. 132 C, Rf 0 ,43 ( p e t r o l ; a c e t o n e 
9 7 ; 3 ) . I t s c h a r a c t e r i z a t i o n i s in p r o g r e s s . 
CI-4 : Eluted from p e t r o l j b e n z e n e (8:2) c r y s t a l l i z e d from 
ch lo ro fo rm-e thano l as cream c o l o u r e d c r y s t a l s , yel low in 
UV l i g h t , p o s i t i v e t o FoCl t e s t , s o l u b l e in ch loroform, m.p. 
182°C, Rf. 0 ,2 ( p e t r o l ; a c e t o n e 9 7 : 3 ) . I t was c h a r a c t e r i z e d 
as c a l a u s t r a l i n . 
IR^) ^^Z cm"'^  ; 3400, 2900, 1739, 1630, 1595, 1560, 1440, 
1380, 1345, 1280, 1250, 1230, 1180, 1155, 1110, 1075, 1050, 
935, 895, 835, 770, 760, 
H^NiMR (CDClj, 100 MHz) b - s c a l e : 
1,25 (d, J = 6Hz, 3H, CH3) 1,6 ( d , J = 6Hz, 3H, GH )^ 
1.7, 1,83 (s each, 6H, 2XHC2) , 2,65 (m, IH, CH) , 3.5 (d, J = 
8KZ, 2H, CH ) , 4 ,3 (m, IH, CH) , 5,24 ( t , J = 8H2, IH, =CK) , 
6 ,03 ( s , IH, CH) , 7,4 (m, G^"^) / 13,04 ( s , p h e n o l i c OH). 
KS, m/z : 
404 (K"*", 100) , 389 (95) , 361(94) , 343(64) , 336(59 .5 ) , 
3 3 3 ( 5 9 . 5 ) , 322,6 (m; 5 , 6 ) , 3 0 5 ( 7 5 . 3 ) , 297(37 ,6 ) , 280 (24 .1 ) , 
277(28,8) , 202(17,6) . 
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